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hfll©Je# A Cfc, WHk^HOP C RfiKDig 
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(2) 

1 

U KS^TJ^yMSlKSoVT, £H§§§#ih>XrAd' 
□ 7^ i:Jiifc&|H»W LfcgHfggflJi'XxAd'P 'v ^?rfg 
£-f § i? a <y ^aifiSStRWKHtfe^T, 

I^I->^rix^o y 5->XfA^o >y d? 

®#MJv , XrAd'P >y d>£f+a-f 5tta3M3s io 

A«i7>hif©Ji^AC«:^XrA^D>y^^KI!(T'l^® 

•r s c t k j; o »tp* $ y h m<om^mimm a t%:W- 

tBU, ffil2tl®?a©rttf>hfI©*BI#ACfc> iw0i: 
^ia©»i|M;»>yM(©tt#APfc. nflfe®^7j ry > h 
iBOPJ*ia»B«!f ffl A T J&fflVTft^ffiOW £«*f §§ffliJ©d7 

d >y *jas»©xu*sa*-5^«yi#8» 

&J3«»XUtf*4:fc* «fc 5 tM^MJO^Xr Ad>P 
•y IWlE.WtWm*'? a >y 

•yd'fcBta-f S^y^t, Steady hffi©£J*i$£ 
&*£>*©* 9 yhffi*t6lfrr*S? l©l^y"X#£IS 

mitiim&m^mte. (1) e^?nT$fc4-@©»^* 

9yhfS**Slfrr33S2©L/S?x*, (2) B3@©Si¥s# 

•> y h iBRtf ffis©* •> y * © * ■> y h fi%*n^nfi! 
i$-rs«#», (3) ^mos^^vhfitfj^c^i 
© u-yx ducted ufc^ig©* •> y h rntmrnv* *? y 
bmtomftbct, m2©u^^Ktt«Lfc^Ei© 30 

Stpa^y Mf fcflaiHloSV*^^ mi©^a p 
mll2^ p -y * nttR»Jff¥IK», WCJiattMBeitJWS 

■»e«nfcfl»»iBeii*7^ayitica«'r«DAi!E 

1 lew©* p v tmmtmm&mo 

umm 3 ] mtmwmm^ - v h », me a c t a 

p (DMzm&mmmwif?® a tm->^ta^o <y ?m 

imxVmtZC tfc =fc OffilEflKKXUfcS'XT Ad 1 

p >y ^Hifi»Kwr sfiiST?*tii-r s c tzftwifrz 

f&M® 2 ISIS© * p -y * JSI &&Hm&B. 
CM*« 4 ] MfiBiKEfSaSSP.- 7 Hi, fiMBJBI &ai2 
S U y*X £ fC ® /J L ten fc *s X f L ? u y 50 



ftliT 1 1-13 6 2 2 4 
2 

0 Br^iSIS T ©F^H^rf § y Xf A * p y 9 » 

^rA^a-y^^gPJ:»3^^T©ffl{c^1-S'> 
Xt A^P^a*:**, PSd'P-y *»©2S«rfflffii$il 

7D7 *58£^^IB©«*^gBi£»i: U K*l»© 

©J:kX*#ii>T«#U fl98BSI«»XUKKJtXi&*J¥ 

5£-r«ci:&«fai:"rsW*«3E«©^a-y^«»» 

[w*«5] Bute^»©aa--y Mi, siiiBsiisaia 

TSaVXrAi/P-y^Sigar^SL^fii^^XxA 

^D«y^«4a5©^is©s*Bisais»tL, Kiiie© 

©ttX^*46T«#U, ^|5|©jaiiS[aXU*^i6T««r 

©Nffl©s»axu*fi^FL, N{B©jfjsaxu©¥^ 

a^« U ? (c^^-T Set %¥iWL 1 1 SlIsRJB 3 IB 
ic©^7P >y^ S&aislWSBo 
Ctt*«6] ffl^Sg©->*f i A*ay*f8£ffl$fcg# 
*n*«^nJ$filifi»«SiB%±A(ppii), HtjfB^liSaK 

^^v'X^©a/J^^i , •y h ( i l s b) sfct>©)g&a^ 

S^»«%a(ppB)i;"r5fc*, 2A/aA^Rlt^ 
^5J:d{cJlKaiSSU^X^©t*'y V®LZ&tb%C£ 

t*& tmm 3 sstt© ^ p ^ h &aisi^Ho 

fi ^ p -y d' ©* y MI^S^tj ■> y h ffi i: LTSfa 

P >y * fcJB»«HWbfctt^««S/Xf : Ad' P -y 
41" 5 d? p «y ^JBiftRHIWHtBtetei/^T, 

wiaajp*^^ Mt©a**tta-r5tta*s, 

ffi^SffllJ v-Xr A d» p -y d 1 %«4-r Si/XrAd'P-yd' 

mnm\i/7>TLt p >y d'^sta-r §i+a#is, 

mifBS^TJ > h ffi©?iJ5mPS A T^K^ibv SOIBIta 

Mi©*«- a ct» trmt^mvmwji^ 

y V A P £ , buIBS^ A * > b fii©i'J*F^|!i^ 
F^ A T *fflV^T«W»IBfc*^»ll©* P -v d»)g|fea© 
XU^WtBL, fro, ^@©E&aXU*S«>TJ5*f© 
Nffl©JSIilSaXU*«#L, KNffl©H»»XL/©¥l^ 

MIB¥t£)il &aX bfr * i: & 5 J: MfB^Xx h t u «y 

$^m.miwm%'7 p -y d»igsa»#s, ^n^.fc 

c t *m® t ? 5 d* p <y d 7 ^KaisiW^Ho 



(3) 

3 

m$Lt&x\s*mm-r *wiaa**fif u Nflronttftx 

ffl}*^ 7 EttOta^ffiKfettS * a -v ?ja&&PUti& 

-r & c k k -T s 9 e«$> * a -v * n «sra 
ftSBi-r * c 4: 4 -r ftiiwwi 9 i m<D tuyt® 

Ifflf&R 1 2 ] ft^gd; 0 &mi£ftT < Sffi^ggfJi/ 20 
ftU I£S^*^M§tc»^Tffi^3§ih>XTA^ 

p -v * tmimmw Lfcm^miisXT a^ a y 

8SWJ S/X r A * a <y * 2> 2/*t A * p v >? 

mmmm * •> > Miosu*^ a t *kib u Mgst+a 

Tul A T i: i/7, r A * p >y * ^ £ XUM L fcfi*\ ft 
^8§iJ4: ggffl'J© t p -y f JH«»Xl/ i: LTSffi U 

m 

8HB*fla*, flil^XU*<*fcfc*«fc5fcfflMKS'XTA 

* p -y tw£$ftwm% tny tmi&mm^mzvn 

X. 40 

L n# {C >> 7. f A * P * 8£S5 «k 0 m^ftlS T 
©r^c?g£^S->X-f A^p-y^gfct:, iiijIBMlifi^iS^ 
U$?**fca*li*»£ LfcP^ci/X-r A?p -y ?fS£ 

gfs«fc t> mso#r.a t (ormcm^t s^ti^D'y^ 

jR46, ffi^Py^©M£l!fiE^T&c>*^XTA^p 

•y * l fcffi* f p v *&£.m>&m<omiz 



^F»1¥ 1 1 - 1 3 6 2 2 4 
4 

[00 0 1] 

$nx < 5ft^8§®J>'XxA* p -y > Mg£g 

TW#8lflJ'>^r P -y ^ kil&^IBlW Lfc«^5S0W 
->Xf p -vy^ttli^ p -y ^»K»raW8Ht 

[0 0 0 2] 

[^*i?3Sffi] I SO/IEC MPEG2 i/XtLIC 
tt, h^yx^-h -Xt-'J-A (MPEG2-TS) 

misnzT-z&nitimyj&tf&Zo ^§^y 

h-XF'J-A (MPEG2-TS) ^r^ffl LT 

^•y h v—tmmxmm/gp/T-tmzzmfcm 
^mm&m^TsT-hx^ m^mnas^x, &msm 

T'ilffl(0»Wt(kffl-/Xfi 4 i'a^y (2 7 MHz) 
5 0 C<Dtctb, MP E G2-TSt«, 0 1 4 (c^-T «fc 
T P PIC P C R (Program Clock Reference "futfvk 

mimm&MW) *%mmixm a l reas u 

fflT' P C R ffl^tttH LKPCR <fi^S-3VT, ?vf^tli] 
•yxfAyQ7 7 k ^IK^lBlW L /c^§§iJ -yXfAy 
o<y^*^-r5«fc3tLTl^So PC R{i(i?rF^§5ffli) 

h fifiT-fe 0 , 4 2 e <y h T^l" So h 5 h • 

;Ug|5I F Lkx-^fcg-f S'WP-FP LDT« 
$nr*3 0 , tiffl? <r -i\>U I f l oMfeWRtc 4 2 if 
-y h©PC Rffl^ffiX^nSo 
[0 0 0 3] ta^ffifljttt, ^fL^Py^^t 

gptimldKD P C RfflSiJJfel^SiJA^^lHKOP C RffifiJ*^ 

m & xomic fi^i) f? y $ mm Lt">XTi*i?uvt 

SA Bi:> ffi@fc-^@©PCRiS<Og#AA£#i&So 
SfHslk^HOP C RfI<OM^A AttWP#8B*JO'>^^A 
^P>y^a<Dii^T**5o LTctfiX, AA£AB<DM 
% P C R SMUBf PiS A T L fcfflti , ?5^§§iJ k 
-> ^. r A V P -y ^ ©IS K»X U T' 5 o * C 
f\ jigJaaSPT-A BkA A©M«rATm»LTSI)ffi 
»XU***, KJiiiS»Xl/3!)^i:ft5«J:-5ffl^jgffllJO 
S/XxA^P-y^fS^g|5(Dfl^ja«^SiJ®L, Ctllc 
ctD. J?F^«gi:ffi#8S©'>X-rA^P'y^<Dfflift»^ 

[ 0 0 0 4 ] El l 5 tiffi#<D®*f MJKfcttS yn'yy 
^IiSI!(lR|}«ls]SgOfflii!c0T-fe?.„ H+» H±M P E G 2 



(4) 



<s42id - 7 hopcRttfcteiw-rsisiPPCRi&ttaP'z? 

fetK 33 tT y b<DBaseg&£9tf >y b©Extensiongflcr)42tf 

%Wai"SrtfB* , >>'*T\ 33tf >y KDBaseSPi:9e<v 
bcDExtensionS$<£>42lf -y MSfiTe&So Extension^© 
blESBteO~299i;T*T\ baseg(U±Extensiong|$fr 

^ 2tii/7.rA^n-V^ 2 7MH zK&l^T, 2 4f#FiS 
3SCD*^y h^BTfiEtC^tjTI/^o 3 tii)#S<JSig|5T'fe 10 
0, HI 4(C^-TJ:9tc, M P E G 2 i'Xf A#8tSI5«k 
0 P C Rm*$Z7M%\im*%m UT, 5 v f-fflMtLatc 

h&tffijjA&{i*f i RQ^^-r^o -fftto^ fift^S'l 

W»3H\ (1) ^gg^eOPCRfiJ*^, LatcMB 
#*a^LTS*P C Rffi^S^P C RtSWSP KC77 
f"f3*l», (2) PCR9J*R*, fjjA^fi^I RQ^ft 

[0 0 0 5] 4ttSflSPCR«A*CPUA < K*m , rfc 

X*) T\ 5lfc#«SHtf±100pp«, 
<Djgr£afilffiffi£lppni/LSB£-f N = 8t'S5, 7 

(t u ->"x * tc $ n fc n if -y h r - 9 -^.mms. tc g 

7 frZO&tim&Mf'fi- ^ -y * U>S>i:2feR0« 
EfllWS!* o v *»ffiffi0A#nfg*EIEHH©'yV > 
WfifctT?*.©, 9ti27MHzOi/XrA^a>y^^4 
'TSttE*]iasai'ny*«jgffi (VCXO) 7-3l&*$B 
HW±©HiI^^£l!BI£5*S&Sff£3o TPIR©« 30 
fiuy? %lggg 9 il IT, SMSlWE S 0 ©Sffi 

Ti3ott«<o*)0^miis«nr^So -rftto-^ 

(1) JWftflffiySfc!5©H»«^gfl : ±100ppi/VW± 
(^j]i:LT±150ppm/V@i[), 

(2) A/l^'lE^H : +2.5V±2V 

T'feSo A73^taE^±2V-p, H«ScnJ£fltf±100p 
pm/VT'&Sfctf), * P -y *»8§ 9 &±200ppm®©J§]i& 

[0 0 0 6] 1 0f*ftUl£H (CPU) BctL 40 

fct^WMWi*, T'D^A^t'J (ROM) , r- 
^y^r'J (RAM) , XtttfJ-l'^^x— XW©^-F 

-? z7t«n. 7p ^Aait'yD vtmmom 

fcHft-tSfcCTa&So 10aSCPUyd77fit 
8§, 1 0 bteC P 
[0007] MPEG2 i/7>J-l*Mm (H^-f) 
tt, gffiLfcMP E G 2 b^-yx^-h • XhU-A© 
§h7>7*-h/<y-yHPPtd$n54 2lf-yb 
COP C Rffi*e -y hi/U7;WcatpP C RtSSftgB 1 KA 
7ytSfc«»C, PC R©SiJ*£7*E1SU ItOPC 50 



WBI¥ 1 1- 1 3 6 2 2 4 
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R e«y h©§{§T? P C RSiJ*^7ai5iIffi^*»^WIWa5 
3tc;Uj-f3 0 cntcfctK »iMii|»3t±7>y^M^ 

%is£u pcRtt^aippcR+SMnc+s,ttL, m 

B#l*|g|57J "7 > 9 2 ©fifr©* "7 y h ffl B tfM&ttS $ tlX 
ISttSftT^S, »flF*J»a5 3{49Jii*iS# 

I RQ^CPU 1 0KA?Tf3o 9Jj&#£ffittL;fcC P 
U10ti» U->"X^4> 5cfct>4lH]SiJ*LfcPCR{Ii: 

tmmft^'DftMti •> y * 2 ■> y h <fi b «rK*a 

"To SiJlalWPCRiiRtfaiJIaKDA^^hffitiWKCPU 
1 Ortjg^RAMKfBHSftTV^frP), CPU 1 OH: 
mOt^-IsIOP C RIOM^A ARtfiffi[H]£4'[il<07J , 7 
>H8©M#ABfc3Ri63 (01 6#BB) o X, BU0fr 
6^@STOSjfl«plBI*CPU^ny^«:tH»LT, P 
C RSiJ^F^PBA TtWtB-Tft. 

[0008] o^t% c pu i oteja&ateMA 

A F(ppm)= (AB-AA) / (ATX27X1 0 6 ) 

tc^#*63o 7ftto-&, i ©ratta^-rsrasaxu 

*IK£«liS»T?W»L/fcifi (W±ppm)£*fitW73 0 H 

safflfgA F(ppn)^*$ntf, c p u i ot*&jgi&% 

U y"7N ^ 6 Kt£££ nfcH*»r- ^ ^77" p ^*EfC 
SfttS. ls'J7>#6*8\Z -y hfc"t*fc, 255SI1© 
K^^«IfllT-*S 0 X> lppm/LSB 
■rnif, 27MHz (D^±128ppm<D^i&a^M^Wt6tC!a: 

So 

[0 0 0 9] 7y?8te, ?u-y?%nm9<Dmi&%.*} 

(1) 4M>ffi80h (128d) T'^ P vtmm 9 ©UB^Ka 
27.0MHz, (2) ftTdlFFh (255d) T* 9 u -y 7 »£8S 9 
ODtBylja^a^ 27. 0MHz+127ppm, (3) a'J^ffi00h (000 
d W o -y 7?§ji8§ 9 27. 0MHz-128pp 

mo «E#H»«BO^Pv^afi{S9tt, 7>7Hi^(cS 

±ffi*JWft < PCRS"j*«tctTtonSo ^K»~>x 

PU 1 Otfb^X^eJCRjSLfcHftftfilMA F 

Ti*<?vv?o®®.&mm<Dmmz, mi i^t^o 

[00 1 0] ±Ett*OMPEG2-TS»Cte^SSffl 
(a) MPEG 2-TSfC*5^T, WF^«^6©PCR© 

agtijiaiHtiiooiisWTi:«s*nT^s^t?*o, 



(5) 



(b) -DSWKMP E G2-TSH 



7-7 T'a3iB$PEa^iE^ * p >y 7 ©*7-y * iffi&t 3 0 
frfr 5 3> v * fc «fc 0 ®#8§fflJ© r A * a -y 7 © rT^ 

®M PEG 2 -T S*I$7«©ffi^g§ffl-77rA7P 
•y7 (27MHz) ©jai&IMltf ±30ppmWfl-C& 9 * £fc 

®a*ffli/^»^ti:te^*lallB^a -y 7©v^y ±30 
ppri&fi-e&S. C<Dtcit>, h-*;l/±60ppi©HK»8 
fi/jKttJS-f 0 , UMiO^fifa -y * 
©nJ^SEEflti, v-i»%-a-J6T27HHz±100ppm@)gi^ 

(c) ta^«rt-p<opcRS"j*sBi$iaowaitt. pcr 

SUJfeT'^-r Srt»9 Jii*OKB(!RQia»H)«r 77 b 7 
i7Mv- (C P U7P-y ^CDatiSC) XftoX^&o 

(d) ffi*t«MW T-^ffl 1" 5 5/ X r A 7 d -y 7 ffl -flam IS© 
27MHz«Effl»3i7n-y7#HI{gtt, *ffiMWtB:3 9 20 

©jiiSt^kffi*^gfi©*M^^nT^sfc©T'S 

[0 0 1 1 ] 

C RIUPBtiJbfECc) At)W6fra:J:?fc, V7h7x7 
7-Tv- (C PU7P-y7©fta) T*tHiJLTl/>5o ii 

Bftfn5aions~»iooisiaBTi84 , rsfflii*©«i* 

T'^JJ&fW-rSo PCR©?iJ*ISI«tifflNS©(a) 

0/1 6fr & J: r> IC, lOOmsfeTFT* * MP C R 5J* 30 

laiHi&iEfiittitsj-rsfctt^ iis#(ftefi©'f 

a, -r**)^, fj^5aaiiia^<'9: , 3, cpu©fn 
w«9*-rsraii*^i;s. x, pcr»j*bib*^> 

• (V7 h7x77-<"?— ) xtm 

*s 0 c©/ci6> fie*tiPCRiij*«piaiaPH©jm«s* 

■Pli, ±!S(b) fcfc^TBMHbfcHlS^* (*-yh7- 40 

7 s p c RSij^BBraBo^-y *) £»r& 

mWtf%\<\ X> ±IS(d) TWWbfcidK, *E*JW 
£J©7 p -y 7S8BHB?©JiMft«E3 0 ©Ja»»S2{fcfitt 

(0 1 7 #580 . 

[0 0 12] fct±«fc9*f8W©Stott, PCRSttP* 
«^V7 h^x7 • Lfrt, C 50 



nmW- 1 1 -13 6 2 2 4 
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(c-r^ii i:T-s5 0 *aw©aw«, p c R5j*i^iaiffl 

ffiKfci^T«£Lfc«*f 88flJ'>Xr A7 o y 7a%IEi® 

So #«W©lWti*'y h7-7KI84-r§ p C RS'J* 
H^HgRI©^ ^%B5iRUT^ifiaXU^iESitc»H3 L 

7 o -y ^^Uif§©^lKaRJ^iEffl ! l#14^©p n pStS?5:§ 

ie u ^ aaatftjgflt* u v-'7 7 tc rje u t mm ?sa x u 

t a. 3 i ? K fflWt 3 C f: X- h % o *f§Bfl © i W 14 

[0 0 13] 

( a ) m 1 <D»ft¥S 

S^tSiJ^Xr P 7 ^©* 7 > hffl (PCRfi) 

-3^x, ^mfsmi/T.f-L.ifayiftmm.WLmmbrcm. 

*!»>XxA7 P 7^*«tt5^n7 ^JlKaiBl^ 
gSTSoT, (1) fi35A7>Mii(PCRiO ©SiJ* 
^tUltSMfS, (2) tg^S3ffli]->7ir2^P-y*£ 
^TS->XrA7P7^fS4SPv (3) «^§§U^7r 

A^P-y^^wa-rsttam (4) g^Tj^yni© 

SiJsKiaHlfctettSMSEW-a^a©*^^ hffi©«»A C 
4>/XfL^a <y ^JfiSaT'^-r 5 C fctc J: OSV* 
7 > h fiOPJ*raiB^ra A T «r»ttl ffiffitHR^a© 
*7>hffi©i®^ACii, H5lHli: < %lHl©SJPA7y 
©tf» APt, MfflS^S* 7 > h <a©SiJ*^IRiB#P^ A T 

*m^xn^mitm^m\<Di?vvi7m'ti!i$i<DXuz 

^g§fflij©~>7x A i> p >y i?%%.i$*mfflt Zitaytm 

sawwis¥», %{i^.fc^p-y^ja^ai5iwgH^j; , 3 
iS/^^n^o -r*t>-e, s^*7> hf4©si]*p^Pitcfc 

l^TSI^tfcv'X'f A^P-y^aAC^rv'^-f A^P«y 
^JlSamS-rsc: i:fc J: o»^*7y hiii©IiOT 
PHI^fiaAT^ISm-rSiotUfcA^v 77h7x7- 
^^-«U<Tt, K9J*BBBSl^iaAT%IE« 

So 

[0 0 14] c©tf^ tta^Sfi. «§WOJ/Xfi» 
^7P-y^^*7y^T-ItaL, a¥*7>m©PI*«f 
^Jtc*5^5Myj7>^©*7>hffi^^5JoTUv ; X 

%mm\z ts^x WW tcien l fecial©* 7 > £ 

ffi@©;*j7:/Hfi£©g#AC£:, ^[sl©S^*7yH 



mv>M&m%f®m®?$ a t zm^xvmmi tmnmi 
<D^uy^m\m.<DX^w^L. &ja»»xwcjsi; 

ffi<Dgj5fcn$$iJ k to it 3 * •> y $ o # •> v M§£ u s> x * 

tmti? yv mimic? sctn^. c ©fc 
to, msiKHttttXi/ftiwt***. n 

[0 0 l 5] (b) »2©»J*^S 
ffi#88ffl!h>X-f A£ d >y tHDJi 7 y Y&kW&t) t) y h 

® (PCRffi) tLT%mL, yhmtm-i 
m\~yx7-L? d -v *£fg£-r 5 * a y ^nr&aieiffls 
(2) ®.mm\yxTL / 7tiy>/*:5i%.t%>yxT 20 

A*P-y^5££g|5> (3) ®^g§lh>7.TA?P-y4'£at 

»-rstHR^&» (4) ffim*?>hffi©sij#iHiHAT;£ 

i:4-HI©S^*^>hffl©ti^A PL. mzM^Jo^y 

hh©$j*isihi$[s a t *m^xft^®W£Gm&M<o 

*O'y*JBttS0>XU*WttlU fro, ^E10«l»aX 

HiSRXuowit^ai-rftiWMaa^a. (4) mite 

WJBttftX i: 4 * J: 5 MES/X ri» ^ p v * 58 
^5^{|iW-ri.^a>y^lg|Kai|iir(a^©s *ffix.rctn 30 

[0 0 16] CO^otC, ^|sl®HifcaXU*£toTffl 
•r0N«©JBKRXU*fitflFU KNfflO«l«»Xl/0 
¥JSjffi£3StBU KWH*»XU3Wlfcft*J:5S/^ 
f^P-y^ 5 J: 5 te L Itlt to, *7b 

K»*«*UTjEL^JBtt»XU*IWT*C fctfT* 

jaaasxufc «fc3»§i*-r 5 ^^w^-y zxwm 

OfeXU • RMgiXU, SJSroz-i'XVjWSSfe-rftBWi* 

[0017] ^»$aa?st±, Nfl©ja«» 
xutf^ffisnsmHi, sfflsnrt^MKftxuj&ffl 
i^rHK»xu*»J»i-5*waa!%iifTU, Nfio/ns 50 
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WLXummim. «*roN«oH«»xu*ffli^Tjii 
amxu%iir$i-s##©&afc^rrSo c©* 9tc 
•mn, **ojaafcfei/'>TEfitKaisaxu**tos 

ci:A^#5. X, t#6ftfdii£aXUtf^£ffi<i:r>;*: 
&JS«»XU%«!BLT«#U*^J:5fc-f 

*fc&iHLTiEu^K»xu*#to5cfc#-e$3o 

X, jSIteaXL/^l^iJ: , 3^:t<45Ci:7b«1-S 
t§£, ^LT<^SNffi©JlRaXWi$tW-- > y h7 



A. 

a ^ 

«*cjifSbfcNffiiosi»axu*fis«f«-&, L/^s 
lea urstp* 9 y h fficDSij^A^nfcBtti, mm 

[0 0 18] (c) Sf53cDf5¥ft3Ma 
±EfflUa«*f$yj£ .fcfttf > WF«W: oeSSStiT < S 
flF#ffii)IJS'X-r A* D -y ^cD* 9 V b •> > h 

fit LTgfi L, KS^sb'J'V hffltca^^T^tgHJ 
yXfA^n «y ^ fcffliftftRIWLfea^iBffll^^xA^ 

(1) SHi*'>yKi©iiJ*%«IU'tSttW^a, (2) « 
^«§«J r A £ n «y ^ %«4f S S/X r A ^ u >y ^ 52 

^95, (3)m^§§iJ">xr a^ a -y ^^tta-rsita^ 

(4) SUSA^yhfiO^lffllBAT^IgffiU miS£ 
Sta^lS^*^^ bfflcOti^A C i:fulsli:4-lHloa¥* 

v y h momft a p %#to, c n p. mJiE0j*ra 

WF#88«Ji:a^fflffllo^O'y*JaK«XUi:UTW 

tbu KJS»»xncjsi;fcjaiifiaaa^ffi*ft^'rsi» 
»«yim (5) Hui2j^Ka^fg*w$nsu>>'x 
* , &\s~yx# icmj£2tirc®&m.m%.m* r-tu ?® 
taan-r*DAa»»%«*, jasaxutf^tasj: 

5 KIWBS/Xf- A^ p -y *W£&mmt%* uy?® 

[0019] coii^ mmmw&ms ra^aia^u 

yx^fcg/htt^lS^tfcl^tCv'T.-rA^P-y^ll^gP 

«fc o ffi£i$is t oraftfg^-r s x f a ^ p -y ^ a > 

A^7P-y^^gPJ:0m^raTOF^cfl41-5S/Xr 
A^p>y^a^r*to, K^P-y^aoH^rMie^TS 

at^tois^^tiTi/^a^^jaisattDttx^to 
t«#l, masjsi»axutcKH:x*iiijSLTais»» 
femzmmt. BUH«tWRje**JS««««us;x*fc 
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t (5 1 re ie l t »»aasffi* u v * * k l t R h 
»ax t * 5 * a tewtw * c i: *• c ntc 

4 0 , ft^SIW&tf (H^SSffllKfcttS ->Xf A^7 P <y * 

«Hii£»pij(iM£&ifl]±-i?*s. &L±<Dmi~&3<Dm& 

[0 0 2 0] 

[«UB0£«li<DJBflB] 10 
(a) MP E G 2-T SB»£2I5'*tA 
HlliMPEG 2 - T SjUftfiiSSS/X^AOWIfiRBI-efe 

1 tm^2 1 oiatt*y K7-^3 1 fc^&auKfn 

3 tiBSiflfi^r^^-r -s^e— ^— > 4 4t4^~*aj;'3T 

881 ncfcl^T, 1 1 attWflll^ffffi^bt-SWUft^ 
^8S> 1 1 btt*^*ffi»t?HWfc"r*«W*», 1 1 20 
c (427MHzCDS< / X-r A^ P >y Z%tiit}t 2> 1 n >y ^fgjfi 
88t\ 27MHz©5'Zf'A*ny ^te^fcra^ffrTSIK 
tc{£ffl£n3o l l dttlWffcSftfcilMfcf— ^ 

^■y hKLT&flWSMP E G 2 yXf A£fi{bgPT'& 
5c 02t4MPEC2S/7-rA£jifb9$l 1 dTffNKS 
n5MP EG 2-T S h5>7#-b • /^-y 
0T-££„ MP EG 2 h^yxtf-b • XMJ-A OR 
±S) tt^SOh7^3l?-h/^-y hTPPfM^ 

#h7>X*-h/^y M4#iH1i?fi7^-;!/Ki: 30 
^o-KPLDT'fiJfiK^n, ttH87-r->l/K©Bi£{ft 
E*C4 2V£«y bOPCRtffflASttSo PCRffiti^X 
fA?07^4 2 fcT>y 1 1 eftHSLft 

fflT'$.5„ 1 1 g^h^yxtf-h • XHJ-A&*'y 
h 7-*©IB* p -y * T?7 U-Alb LTJMtbf £ 7 U- 

[0 0 2 1 ] ^882 1 Kfe^T, 2Uti*7h7- 
**95Mbfc7U— Af-**r 7 U—AfbLT 
y7.#-h • XhU-AtC-rS-r7U-5yy«iaffi, 40 

2 1 bttM^oy^teraWLfc^Pyf m^%m*-T5 
P L L, 2 1 cttMPEG2->X-rMN!»T£!K h 
7>x#-h • xhU-A4.9, i!M£f-#, fpf- 

jL—VT-fiZftmLtmtztmc, pcr« 
«awu pcRSij^TcTii^^tts^-rSo 21 

d tt*f6WK«t>S ^07 ^a»»HJW@»-c* •? , ft 
#884 9&6>nT< 5 P C Rffl^fflv^r^gSfflJeOv'X 
f A? P «y ^fcflHfSfljWS'Xf- A* a >y * fclli&aiH] 
MH£-tt5&0X 2 l e»i^ci«y^«lg«T-»0» ^P-y 

^m^mm^z 1 dtc<tojs^M«$nT'>7r 50 
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Ltvy &*><D* 2 1 nift^{b£ftT^S 

WHft-r-^*ffi#'r*l«««#8g, 2 1gW§{b$tl 

[0 0 2 2] (b) *n<y-*8Jg*8 
* 0**511188 2 1 ett*ffiffl1»S!"Ca&!K 27MHz<Di/ 

(1) mttttEafcooaisaRraii = ±ioo PP m/vi-x± 

dg7j£LT±150ppm/V@&X 

(2) A^BJ^HEffiffl : +2.5V+2V 

■ea&So at^ot^«e^±2vt\ HS»nixii^±ioop 

pm/VT'feSfc*, *P-y*f£«882 1 e &±200ppm33i© 

[00 2 3] (c) *P-y^i&ai5]$lH]S& 
H 3 {iffl^88fcl8tt htitzt p -y *jg»aiH]»1lH]S&<Dm 

j$bu m4im^mmmmm<D^4L^^-h, 05 

5 0 Btv 5 HiMP EG 2 i/7xA»gig|5 2 1 c (0 

*^asatr< 542 e-y hope r 

?>a^PC Rte^T-* 1 ?, 33tT-y hOBasegPi:91f'y 
h<DExtensiong($<D42ti">y hT'^^nTl/^o 5 2ti 
^P-y^fgig882 1 efrP>tiJ2j£tl5i/XrA?P-y* 
*H-ai-5F*9g|5yj7y^T'> 33ti'-y hcDBaseg|?i:9tf -y 
hcOExtensiong|5c042e-y MiSt'feSo ExtensiongUcO 

HEfflttO~299STT\ baseaWiExtensionfi&fr 
6©*-V'J-^;l/X5&*7>h7'y7YSo C«rtg|5yj 

5 2tii/7f-A^7P-y ^27HHz(c*3V^T^ 2 4 (Sf 
P^<D*7>h^TOcftoTV^. 5 3tiPCR?iJ* 
B|tC[*l^7J 7 > ^ 5 2 <Dt> 7 y hffl^ttlrt«n* U'7X 

[00 2 4] 54 liBj^ftfWeSO, (l) ffi#S8fre> 

s?.nT< § p c R»ts^Ji,^fc^«[api}wiiiijiai$©ftff 

Mffl (0 4<D^l'A^-V-h#Bg) , *s«ttf, (2) 7D 
-y ^»fi88 2 1 e(i/7 > rA^P-y^ffl27MHz<OVCX0)cD 
«rttW3!EI$©l(lf**J» (0 5<D^^A^ + -h#^) J& 

trfeo-efeSo »fB&lffiia5 5 4 », (DoJl^aPlWffl 

'^ItClgLT, ->7xA^g|5 2 1 c «fc «J P C R9J*5S7 
iiSPfi^^^flLT, 7>y^ff^Latch. Latch2Stf|iJ 
5i*fi#I RQ^fl^fSo ttet>*>. »ft»Jt»SP5 4 
(40 4 ic^T 4 a (C, ® ffiHfiSfr 6© P C R?iJ*^7 
CLatchM#Rt/Latch2fll^*K4 ©Latchft^tC 

j:oisvpcRtt*a*pcRi*iwa5 5 nc^'y^u, 

®Latch2{M^tc 4 0 rtSP* 7 >^ 5 2 <D7J 7 y HI* U 
-7X^5 3tctS*flU, © U*»*», 9Jii*€#I RQ 
*fg^-ri.o 9Jii*M#I RQOfg4fc4 0, C P U&4 

[0 0 2 5] X, Wlff»JWSI5 5 4 t4, (2)<D?U v>?% 
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WBOWttittWolM^WfliiclS bT> »»©/ 
fSSfl«fc »J«4"r3start ffi^&tfPulsefi^(ffi3£JWIB0>J 
*tflOOis©IHM^l^l'fc&Sil^) ; S:££bT, Rese 
t<i^&tfLatch2ffl#*J8£TSo T&fc^ WfcWB 
&5 4tiH5»c^-rJ:5n:» ©v^rA^Py ?©8ta 
MJ6ftjj*"rStartfflra©«Bfc * 0 . Resetfi^*8£ L 

TrtSAf 5 2ortsaff^;i/x4i»6 o (ft 
Mi) <on%Z<< v-*y-fey hU ©KrtSB^-fv-tf 
m^fflWAtf 100ns*W-«f LfcBf (Pulseffi#^P~ U 
^l/CftofcW), Latch2«*t£8£UT100«s©[SEf8 10 
£Lfc-;'*f-A*D-y$'»(rt«* , 7>* 5 2©*77 
hffi)£U^**5 3te*&*frr*o 5 5~5 9«V7h 
-TV?7i-Xffl£Db->'X^f«) 1 ), 5 4ttCPU^l 
^PCRffiAfct^ttTtfcto©^**, 5 6HXPU 
tfUv>7.#5 3£l&l«Sft/'crt95#7>'*5 2<0*7V 

332 l eOHKIWRSIStfWesnSJBiftftRiEU^X 
5 8lif-x-y^U->*X^T$)0> ?P-y?fSiI8§© 

3&R8te%7jVf "7 7?" (Pulse-Start)£-fe-y b£ft> tta 20 
©JfN^TfCfeO'J-b'y h$ft3t©, 5 9ttf"Ji£*U5> 
7.*T*£D, PC R©9J*K«fc3fiJ&#tffS£l/fc<:i: 
%ii|i&#77^(Pcr IRQ)T?j*U CPUftiSU-K 

[0 0 2 6] BI6t±±l2V7 h-O-^x-Xffl©^ 
7*©»&*-f &©T\ 1^77*5 5 (PCR0-PCR2) 
Rt>*U77^5 6 (CNT0-CNT2) «^n j fn±fi33e «y 
hcOBaseg(5i:Tfi9lf-y h©Extensiong|S©42l£ >y hT*$ 
$$ftTV5 0 9tf'y b©Extensiong|H40~299£T'#7 
VhU 33£>y h©BasegP{i300^tcl*77 h7-v7t 30 
T90KHzX©#77 Mi«#-r3o JSKSK^US'T. 
*5 7tt, 5lii»«Sli^±l00ppii, fi/M£'yh©Ete» 
gMffifclppi/LSBtrSi:* N = 8T?ifeS. @7fci« 

»iE*ipi»ora«%^ , rBia"e* t> , ±®£ti 1 6>§7? 

^Mppm^LT^So f-x-y ^P77>2 5 8Rtf 
8iJj£&U~>*7* 5 9a«C 1 6 kf'y htftfiET*fc3tfS± 
14 © 1 £>y b©#{sgfflLT 
[0 0 2 7] 03fc5ioT, 6 0\tto%t>$<C*-*^? 40 
S/^l/^i^as-Cfet), ©*n>y*#m§§2 1 e©tfl4 
M3tEfClBLTll()^«i|ffll»5 4 fr&Resetfi8#tftti7jSft 
/cNf> ;Wl/^;b©Pulse{I*l£ti57jU ©L^Sft, 

ms)^ItH$L/cB#tcPulse{i^%a-U^;Wc-r?) 0 6 1 
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(cpu) TifctK hsrl4^#» tm®M&. 7 

n^i^t'J (ROM) s 7—9***) (RAM) , 

Am7j-r>'^7x-xiico/N-F^x7t : «$n, 7 

do -tfcfc^ CPU 7 Hi, (1) *o«y*«JBSI©1# 

tt^ws-rsjaaiccHECKjaaD, (2) jBaasigjWBisKRu 

NNINGjflJDfcltft-rSo 7 2ttCPU2n«y*f8±3B, 
7 3tt^X»"C&5o 
[0 0 2 8] (d) CPU$ftJI©«W& 

CPU 7 ltfUfrrsi&Steii, (0 ^p>y^fgH§§© 

1$tt%RHiE*3fflS!(CHECKitta!)fc, (2) ft*fg§ffi!j©-7 
XrA^a-y^i: ^Siffii]©^* r A^P-y ^©fOi&a 

(d-l) CHECK^a 

S7£»?&So £<Dlttb. CPU7 1#EI7 CUtfo 
TBfi£©jaiSE80ES« (ppn) &5WiJg|i8ajW# 6 ft 
S«fc 5 U*7** 5 7 tcJ3iS»KSte*R£ 

LTfc. ^P-y^f§Jg§s2 1 ettCPUtfWHffr5J:3 
Etiirtfll«»*SEMLfcV\, £©£#>, CPU«t 

©E & S 4: ©H X Utf £ i: » JS^fH T*ft *f §§ffi H ->Xf 
A^U77 i:^g§lffl^7xA^p >y ?©Jf$atf-a 

Hift»PUIIitt3WIS<a*(Hi 7W o 
[0 0 2 9] fCT% B»»8K£U'7** 5 7 (Cft/JMi 
(0X0 0 h) SrlS^Lfcilf ©^P>y^7fgtgg§2 1 e 

oymmmut, m±m (o x f f h) ttm-ZLtctz 

©^P-y^7f&g§§2 1 e ©f&JBSifc» £:©£*#©, M 

micm-i^T? a y^mm^z 1 e©»*Rj&H«»(E 

H(ppm)**46?)o fit, ^fcRJtSftT^S&fcRj 
^JiftaffliB (0 7 ©PT*«256ppm) h^fDSck^ 

EK»*<384ppB(1.5te)T?fcftl& JtXttl/1.5*:**. 

^■r ft flsft-r s usa^ij^t zftzctKim? 

5o tf>J>ltf, X = l/1.5-e+64ppm©IH&a^S ; &bfc^ 
: KE*«192(^ffil28+64)^JHiSa^U7X^ 
lcWfet%i)\ X = 1/1. 5^**3^6 W»i>*128+ (+6 
4X1/1. 5))=171*K£T3o W±^e, CHECKJaaT't* 
^©^7P-y^f«lg§§2 1 e©«ftt*WSLT±KJ:kX 

[0 0 3 0] (d-2) RUNNING mm 

v ^ iffi&t it. p c r fflmtt® 6 ^, ft^aM» 
© p c r rara fca^ffinnfiw^ ufc p c r raiiA^r ft 

il^^T'€-r, lELl^&aisl^ftiWet^^o 

T\ «^«y^©«»%<i«-rSifei6fc, ffi|fr©N[Hl©Jl 
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c © * a etna, m^'y $xmwt> 7 y v m torn*® 

tc5T% ftw«Nffloa«fojaift»xu^#sua 
t>, *c:t% Nfflo^ieaxu^^i&sffiWBa*^ 

U LfrSft, flHff©Nffl©JS»»XU*ffl^Tjg»» 10 

xu*#fci"Sfca©**©ffls*£*r*"5o 

[00 31] (d-3) C P U£>£tttDMffl 

m 8 a c p u <D£W<Dmm*7fi?®fflmx>& k> , check 

M® 1 0 0 i:RUNNlNGMS2 0 0T'«?$£ft, RUNNING© 

att^ftwaiaijwra (7x-xa) i^rntmawia 

(7x-XB) TfllfiKSnT^S. ta^ggOUMlSAt 
<fc ijCHECKfflaftW&U CHECKffiHIItT^t RUNNINGS 
a^BBtefSo RUNNlNG^iBTii, £f\ NfflOJB&ft 20 
Xb^5R46€.miMA^7bn, fi*r<Dfltt»X 

[0 0 3 2] (e) C P usagcM 
(e-i) tuytffiffi<m&wiaimm (check©®) 

B 9 li * a -y *«««OWttiaE«a7 D- (CHECK© 
ii7P-)T'fe0, H3OA-K'>i7SIfll50i''f 

n%t, c p u 7 1 \,mwm&\si?** 5 7 tc®/wg 

0000h(10iiaT'0)^IS^-r?)i:ttfc> 30 
5 8tC8000h(ffl±ffie<y H tfT"efl|j© £ y Mi"0")£ 
I3£-f3(7»r-y7l OK 1 0 2) „ JIttftK£l/2? 
**5 7 0»3£fIttDAg», ^nt^n-yi'lil 
83 2 1 efcArtU ^P'y^#14§§§2 1 e ttffiJtOBIiSE 
a(=27MHz-Appm)©->XrA^P'y ^^tB^-TSo X, 
^x-y^Uv'X* 5 8«8000h(a±iitf«y H^"l"T*ffl 
©fcf >y btt"0")^l93£«tl« fc/vf U^;UDStard§^ 
SrtBtjU KlflMMMS5 9W7vfU'<;WDStartfc#fc: 
«fc»)Resetffi#£«£"f3o CftfcJ:!), figfl*?:/* 
5 2 ttrtlfi&^C 7 LTi'Xf a >y A 40 
hfcBMfrrSo X> &*9>hfc|B|i$ic/<;]/*£jaas6 

[0 0 3 3] Ittfc fla$*7:y2 5 2fc£3v'7.7 L 2^ 
O'^OA^yhAlIL, *W7>£fitM6 0 tilOOras 

£HtP*-f st, Puise{i^p-b^;u}c-r5 0 :nic 

J: 9* S(if^iWWa55 4 gtiLatch2ffl#*a*-rS. 
Latch2<B^tcj;<3 5 3 iif^HHS*^ >^ 5 2 (DA 

7 y v mm f & o * 7 y h ffi c a i oomsco ia t 
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-Xl/S>**5 6fc«*ii3:n5. CPU 7 Hi 

Pu 1 sefg^f D - U^; Wc & o fc^f - x -y * L, T *5 (X 
r-vXl 03) , PulseM^a-l/^KcftSt, U 
i>X* 5 6 (CNT0,CNTl.CNT2)tC«tji*nTV^A7 
yUC^IMD, C LtLXfoMOR AMfcSSttf 
§ (X-r-yXl 04) o M±fcJ:D, *ny*fgllig2 

g§^e.l00msec©P^(C^-r5v'X7 L i,^a>y^aC L 
[0 0 3 4] OMT\ C PU 7 lttJH&SRSU'S';** 

5 7nua^i[ooFFh(ioji»TZ55)*aa^ , rsi:«K, f- 

x -y 7 5 8 (C8000h (fiLtffitry h tfT'T'flfitf) 

tf>y H4T)%RSf5(Xf-yyi 0 5, 1 0 6) 0 

igKa^s u^x ^57 oK^utt d a tm. ttmsti 

T*P-y?#gt§§§2 1 e ltC\fj Lx * ay* 811882 1 
e tiRlr^^Ml&a(=27MHz+Appni)cD>'7 > 7 1 A^D-y *£ 

HJT^-TSo X, f-x'y 2 5 8 tt8000h(flLLffil£ 

•y HAV'i^^K^^nSt/WU^I/OStartfi^SUi 
*>U IMW$SP5 9a/vfU''<;l/0StartflMtlcJ:t>R 
eset«#*«^-T*. cntCctO, fl9$#7y*5 2« 
* 'J 7 LT^ri^nv h*M 
te-TSo X, 1^*7 > hi:[S]B${c^;l/X4^g|5 6 0i±rt 
gp^^v-«r'J-b>y b LTlt^ffeBa^"*" Sfcftfc'WU 
^UDPulsefl^ttl^-f^o J-X^, rtg[5yj7>'^5 2 

)j!cgP6 OtilOOms^ItPt-rSi:, Pulsd§^£P-l^/V 
tc-T 5o Pulsefi^a-U^;btc4S tffil^'JffllSP 5 
4 tiLatch2ft#£f££-f So C©Latch2(8#H: J: 0 Uv* 
X£ 5 3tiP^g|5*7y^ 5 2 0*^>bfi*tt«l"r5o 
C <D * 9 > h m C ti 1 OOmsOF^ K58£ L fc ^> X f A ^7 a 

[0 0 3 5] -73, C PU7 HiPulsefl^tfP-U^ 
;l/fCftofc^x<y^LT*3 (TxX-yXl 07) , Puis 
efi^o-U-^/I/fCttSi:, 1^7^5 6 (CNTO.CNT 
l.CNT2)»C#tii*nT^5*7>hfflC%^mt), 
CHi:LTrt!it<DR AM(c|S1g1-§ (Xx-yXlO 

8) o IJLbCcfcfK tuytlffiaBiZ 1 e#£ffi€li&& 
T^Jg L T V ^ 1 1 , ^ V P «y ^ 5StSt§^ 6 1 OOmsec^ 
IS tcfg^T § X r A 5 p -y ^ a C H (DUmmi? 
So *7>hfaCL. CHtf#Sttl£ CPU71S* 

a 

A C = CH-C L 

(cj;^. ji<yyvm<»mbcttifcWL af-^io 

9) , ^ 

AF = AC/t fflL, t=100ms 

fcfco, ^P'y^f§iit32 1 eommmi^mtL 

f =A F/ (2 7 X 1 0 6 ) 

tCckO, i1i)gl)fia27MHz(cWtSaAi5lKaBj^iiGffl 
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f (ppnD%SP£?"ft (Xf'yyi 1 0) o *bT, flk& 
X= 2 5 5/ f 

iccko, ^*we«nTv^«*RnejiiawiBH (07 

©IM-eti 2 5 5 (ppn)))£f^©K*W^Jl?&RfBB f (p 
pm)tOl;bX^*46?>(X-r-y7 p l I Do W±K«fc»K 

? n •> ^«asffi©i*ttwa£«ia (checkm^t-t 

fto 

[0 0 3 6] (e-2) ^|?SS(|slW^a(RUNNING5[ia){c*5 

ItftwM! 1C 
El 1 OfiiSK^I^)WS!! ; a(RUNNINGft!ia){c*3tt?>HuMS 
7D- (7x-XA) Tf&Os H3©/N-F">x7Rtf 
B4®*-fi»?-*-h*#!HLTBMI§-f3. £1\ CP 

f , &tf fljftftxu^wjeiisattfcaAfcsR e % 
±rok:«jJW<fr* (XT772 0 i) o o^-e, cp 

U 7 1 ttJB**R3£U^* 5 7 icWWffih LT0080h 
(10Si»-pl28)*l»£-rsU-f-y^2O2) . Ji&RtS 

ji u s;*, ^(cB2^^t nfdite d a stft « nx * d «y * is 

1S88 2 1 efcAfcStU tuyirftfflBiZ 1 e««J27MH 2i 

[0 0 3 7] im, C P U 7 ltt P C R&*fc J:5IE 
#1 RQ©5S£*»0 (Xf7/2 0 3) , MP EG 2 
5/^f-A»*ai5 2 1 c (HI) 14, Sffltfc&b^yX 
*-h^yhTPPK^Sn5 4 2tfvKDPCRfI 
*»»LTtT , J» HS/U7;I/k:PCR««l»5 1 fcAflf 
PCR©»J*3E7*E«U «*0PCRlf 
•y h<D%mx°P C Ra^TilKPfll^tftffWWtf S 4 
KAJrrS. cWciO, IbfftMfffl: 5 4 (4LatcW3# 3 
Rtf Latch2ffi#*»£ U P C R «fi£S*P PCR tSSflSP 

5 nc^-f ft£«fc, M&ii*>y*szoiii*?VY*L 

* 2 5 3 (Cfttt-r ft. rtffl* 9>?52 

Rts»rtgP5 1 &tf u^** 5 stc^n-fnt&^snfca 

VPCRttARtf^^vmctt, CPU7 lk: J: OR 
&i&0'5JfiE£:&ft<fc?K77 h-f :/$r7x— aUS?** 
5 5, 5 6lcffitiAi;ftfto 

[0 0 3 8] Lfrftffc, IMfllPWl»5 4 ttrtKOSJii* 

5 9tc|i|ii*77yPcr-IRQ%-by h^f fto fJ ' 
&#777*Pcr-IRQtf-fe<y hSftftfc, CPU 7 lttC 
n^HLTl/v ! X?5 6 (CNTO, CNT1, CNT2)tCf2H 
2nT^4*f>hfiC*»*H!lt), [*|IJ®RAM{CC 
[0] ^bTf&HTtft (Xf7/2 0 4) o O^T% CP 
U7 n±US^*£5 5 (PCRO, PCR1. PCR2)taeit£n 
Tl^ftS^P C RMPfcttfcflfcO. flKORAMKP 
[0] fcl/Cl&tflU iiJii*75^Pcr-IRQ*»J-fe«y bf 
ft (7.r>y7 p 2 0 5) . W±KJ:t)» iwfl&Sfcfcttfta 
WOSV PCR fiflRtf* 7 y HA' R A Mfct&ttSn 

fto 
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[0 0 3 9] O^T\ C P U 7 1 li^OP C RSJsfefCj: 
ftfJjA* I RQflD58*%»0 Uf7 7"2 0 6K Kltt 
SWSI55 4 tt&OP C RSiJ*^7jiSnffi^^S(s1"ft 
, M$ HttlcLatcMI^&tf Latch2te#fcf££ U 
PCRffl%SVPCRtS*flai5 5 lK*fttt"r*k«K» 
ffl5*«7y* 5 2<D*9V 5 3(C&ttf 

ft„ rta5*«7V*5 2ttW&, i/XriA^a-y^O^-j? 
yhSttfr-r*. X, S*PCRtSIWfK5 lRtfUS** 
* 5 3tc^Sft$nfcS¥P C RfflARtf^^^hfflC 
M\ C PU 7 HcJ:08i#E03I&i:*S«fc3fcV7 h 
^y^7i-AU> ! 7.^5 5, 5 6fc«*i&tttSo L 

i&f^wiwsp 5 4 ttrtitofia»i/^i' 5 9 c 

fflii*77^Pcr-IRQ*-fe«y F1"fto Si|&*77 7*Pcr-I 
RQtf-fey h^tlft CPU 7 l tiCtl^KHU 01 
l t^TJl«XUWta©-9-7;l/-^^A^f1-ft 
(XT 772 0 7) o 

[0 0 4 0] -9-7*;l/— f-VAlCfel^T, CPU7UiU 
•^X?5 6 (CNTO. CNT1, CNT2)tcf21i$ftT^ft#7 
>HBC*R*IR0, rtlOR AMteCtl] £LTte*rt 
f ft Uf7 7"2 0 7 a) o -7^T\ C PU 7 1 li&S 
AC = C[1]-C[0] 

tc«fc 0. S*P C RffiOSiJ*BflB80Bgt!H3^5rtSl5*f 

y^ 5 2<Di8#A c (»*pp c R«<D5ij*iaiPii<oratcfi 

£U-">XrA2ny7R) £StBL (Xr77'2 0 7 
b) , 

AT = AC/ (2 7 X 1 0 6 ) 

tccto, s¥PCRffi©$j#rafi«i$HAT*att-r5 

(7sr-y72 0 7 c) 0 C P U 7 1 ti»ipP C RfiCOSiJ 

*HHB*mAT©wmtf£7Tnfcr, 1^7x255 (pc 

R0, PCR1. PCR2)£ffitft£ttT^3^ls]<D»¥PCRffi 
P*K*W0» rt!t<DR AMtcPtl] fcLTfcttU fl 
&&757T ) cr-IRQ£>J-fe > y h1"ft (XT>y7*2 07 

d) o -7</>T\ C PU 7 l tt&S 
A P = P [1] — P [0] 

tCcfcO, 4-0i:fl5lll©S*PCR{itOM^AP (?3^§§ 
{Mi/XrA^a>y^^) ^ftSfft Ur7/2 0 7 

e) o 

[0 0 4 1 ] CPU 7 HifflKKXUAF* 

A F (ppm) = (AC — A P) /(ATX27X1 0 6 ) 
(cj;05Ri6ft (Xr-y7°2 0 7 f) o W±t<fc0^ 

RfflsejfeBteJBSRTfiadncbfcHaftxi/ (wsiippm) 

Ol^, C[l], P[1]%C[0], P[0]tCL 
(Xx-v7°2 0 7 g) , m°f&$lX\snBi<DV7)\<-?y 
^7-Tfto J3«[»XUA F (ppn)^*$ntl, CPU 
7 1 ttKSiftaXKDlfe^fil A F Itf^fcKjgSntV 
ftJBSffif (ppm)J.X±A^x«y^T5(01 0, Xr-y7 
2 0 8) o JSJSffii: LTti, mx.lt f (ppm) = 100(ppm) 
i:-Tft 0 

50 [0 0 4 2] | A F | < f T'fcfttf, CPU 7 1 
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fcBttaXUA F*n#B©HK»XUF[n]fcLTI*! 
K©R AM*c«Hft"TS(E5"JF [n]fCfcii>T(T<) (Xf 
7^2 0 9) o O^T\ CPU 7 1 MJHttftXUOM}# 
ffil A F |jtfi!BRLTS13£ffi f (pjaDfiUzfcftofcEl* 
GIflliaft) e%0tc^U7L (Xr-yX2 1 0) , n 
£#JIL (n + l-+n, 1 1) , H 

Z F = Z F + A F 

F[n-l]%»T3(XT'yX2 1 2) „ HK»XU<DiS 

muz Ftf#sfttf, #s io 

F=ZF/n 

«}:•), nflOWftftXl/OWtl*** (Xr-yX2 

i3), Bii 2t*-r«ift»aa^fi[^oityyi'-f-^ 
Bzmntz 1 4) o 

[0 0 4 3] *r;l/-f-^Bk:*^T, CPU 7 Hi, 

cHECMQa-e-r"efc#»T**Jtx%ffli^T*a 

Fx = F • X 

KJ:»K HifiKffilEfaFifcW-JW-S (Xr-yX2 1 4 
a) o C P U 7 1 ttHttftRSEl/SJ** 5 7 K 

«teLT**aa©H«aw»jeisv%tt*w!) (xf7 20 

X2 1 4 b) , *s 

V = V+Fx 

fc«fc»J, fr/Sli&atS^fSV^f+SSL (Xf77"2 1 4 
c) s •r«««W£*V*JBiS»Wei/^*5 7K» 
*iitt Uf77*2 1 4 d) o CttKJ:'), $r/i)Kaig 

tf, CPU71ttn = N-l (NtfflRtf 6 4) tc&o 
tzfrT-xvtL (Xr>yX2 1 5) , n<N-lt*35tl 30 

tf, 7>Tv72 0 6im<Dmm*m&to u^u n 

= N-llCi6:oT > N (= 6 4 ) fflOHfiHRXU F [0] 

~ f mw^mmmmimjt^io n = otL 

(XryX2 1 6) , UtiL CPU7 1fi7x-XBO 
**OHJfi»iaiWjl[ia«:fT*^o Xr-yX2 0 8 
JHKRXUOlfefcHifN A F |#^46I2££tlT 
^5*K£ffi f (ppm)J-X±T*&ntf (I A F I ^ f ) „ CP 

(0889 , aMKlHiae%*ii1-S (e+l-»e. Xr-y 
7'2 2l) 0 O^ e>E-l ( E «*I£@aT'0tJ* 40 
tf l OT'feS) T'fe5^fx77LUf77'2 2 
2) , e^E-ltfeWl Xr7 7*2 0 6WMl 
^ttOigfo UfrU e>E-ll?&fttf, HOttMiV 
^{tLfcfc©i:LT, Xf-yT'2 0 ncKDHufl&SIfcS 
lO^&fr?. W±T*tf> N (=6 4) fflcDjgliSaXU*' 5 

N (=6 4) OTOfiSm (0J*tf8) fc»5£ 
U NfliOjaiftftXU^**** T«<Dmffl<D¥£|ffi 



«?BI¥ l l - l 3 6 2 2 4 
20 

[0 0 4 5] (e-3) H«ft|i|)«iaa!(RUNNING«ia)fC*5 

it 5**©ma(7 x-x b ) 

01 3imj&&mmmmmm\mmm)ic&tf%wM 

ftO**Ojaa7 0- (7x-XB) T'fctK 13^ 
- K 7 x TRUm 4 © £ 7 h& * - h b TttWf 
S 0 7x-XA©tijMS^ C P U 7 1 iifjii* I R Q 
tcS^T&OP C (Xr-y X3 0 

l ) o WtWfm 5 4 tf P C R SiJ#5t7jI*flffi*f£ 
SfllfSi:, Latchfg^RtfLatch2ffi^%fg£U PC 

Rffi^a^apcR^fflgi5 5 itcftjrt-rstttte, as* 

■7V* 5 2©*<^>'hfi^U> 7 X^ 5 3\CftM?%o rt 

Wnt^o X, »^PCRtS^a(55 iatfU^*5 3 
KtettSftfcS^PCRflA&tfA^i'bfcCtf, CP 
U7 llC&r>Mfrm^mt%Z>£5lCV7h<<y27 
x-XU->*X?5 5. 5 6.cfftiA^n5o Lfr&& 
IllftlMtttf 5 4 ttrtSWMNi&fcl^X* 5 9 {Cgi|&#7 
7yPcr-IRQ«r-tr«y hti. 9Jii*77^Pcr-lRQ^"fev 

hsnst, cpu 7 ittcn*KML, 01 new? 

JS&aXUSaWX;U-^yA£§|tT-f S (Xr-y 7 
3 0 2)o 

[0 0 4 6] tfX;l/-?->Afc:J:*K ^HtflttlHOP C 

RSij*rafflfcfeit sjsi»»xixa f ( P pn)^$n(i 
c p u 7 1 BKSKaxKDiftWiii a f \&?it>i&mz 

tlX I ^ f (ppm) M±fr * x 7^tS(Xf77'3 

0 3) c MtLTB, 0H*.tf f (ppm) = 1 00 (ppm) i; 
1-?»o I A F |< f T'ifefttf\ CPU7 ltfjRSofcflift 
RXUA F*n#a<OJHifi»XUF [n]fcUTrt«OR 
AM»C»«-r5 (7i-XATtfflOF[n]l:±ftt 
S) (Xf 77*3 0 4) » OW', C P U 7 l tf iSifia 
Xl<<Dmim\ A F |«<)lMLTS£a f CppOttLhfcft 
ofcdia (M^Hia) e^0IC7')7L (Xf77 J 3 0 
5) , n^ilL (n + l-*n, Xr-yX3 0 6K & 

a 

1 F = F [0]+F [l] + F [2] + ' " + F [N-l] 

fc«k!>, ffi&T<DN (=6 4) fflosi»axu©aiMiz 
F£ttME-f £(Xr-yX3 0 7) 0 »«tON (=64) 
fflOSKaXUOfflSffiZFtfjRSntf, 
F = Z F/N 

icj;'), NfflOIIifiStXUO^ffi*** (Xf7 7*3 

0 8) , hi 2tc^-r^&aiasffl?*^«ti-x;i/-^> 

B^Hftf?> (Xr-yX3 0 9) 0 1"^t>^, ^X;b- 

fyBicfc^t, c p u 7 1 tf, cHECK^sre-r-e-c* 

F« = F • X 

tciO, MliSaffilEfiF.^ItStS (Xr-yX2 l 4 
a) o 

[0 0 4 7] C PU 7 l tfJgl&a^U^X* 

(Xr-yX2 14b), ^it 
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V = V+Fx 

lc<fc(x frHiS[»88*ffiV*tt»L &f-y?2 l 4 
c) , «flSS»£fiV*jg»»SJ£l>S>X*5 7fc* 
*iitr i7&v7Z l 4 d) o cntciOv MJliSaiS 
£ffiV»iDA8£fti£ftT*P'y*f8JSffi2 1 eicA^)^ 

•fib-f-V B *^7-rntf , CPU7 ltt n = N - 1 
(N = 6 4) Kftoftfrfiy*b Uf7/3 1 

0) , n^N-it-wi 0 uxBooa 

*»Djg1"o LfrU n>N- l fc&fttf (n = 6 10 
4) » n = 0fcl/r«JJIHtLTfr6 (Xf7^3 l 

1) , Xf7/3 0 lURQttS&ilOig-r. 

[0 0 4 8] Xf7^3 0 3fcHo^T> ja»»X 

U©*6*rfifM A F |tfTO>R££4vri^&j6£IK f (ppm) 
W±T'fcfttf (I A F |£ f K CPU71 fet^X/l/-^ 

e£#HI1"S (e + l->e, Xf77 p 3 2 l) , 

X\ e > E - l ( E tf l 0 T 

6*^i7*U7f^3 2 2), e^E-lT*fe 

n«, xf7/3o mBo«affl**oigfo bfru 20 

e > E - 1 T'&ftfcf (e = E) , WOW^SEfbLfefe 

©ttr, Hu$aa (7x-xa) znnfttz Wf7 

7*3 23) „ 

[0049] w±-e», N^-^ffltca^tfcii^-efe 

^^T't^o -r*t>-5, I SO/ I EC MP EG 25/ 

ft, ^7h7-^TOi->"7^«M (±3 0 ppm 
Wrt) T'fc*. LfrU *OD«ffiiil'>XrA«ATMffl 30 
^©iim^Tt^ftTfc 1 ;, ATMlHtCfc^Tr-^fc 
^©Slig^^C D V (Cell Delay Deviation)^ 

i;* p c Rmmumw-y ^^©it^tt^T 

fCffll^5NOj»ffi«:llffl««fJ:t)^<1"SCi:"P, AT 
M HP* <D <t ? * i? V $ mftZ li ^§£©* V h 7 - * "\© 
flj£*UiJf|gfcfcS 0 0>J*tf» Hffl»"etiH5>J»N=6 4 
fcU ATM«t?»4N= l 2 8*fct42 5 6SSt7vt< 

[0 0 5 0] W±Tti, MP EG 2-T S©*§£{COt^ 40 
TBMBLfctf, MP EG 2©£>9 I OOflST&SM P 
EG2-PS (PS : Program Stream) 
fflT-£3 0 COlS*. BfttiHHtMfc L/TM PEG2- 
P S T*ti P C R©ftfc> D fc S C R (System Clock Refer 
ence)J&fiEfflrS. JM±T*iKWUfc, (1) PCRfiJ^Bf 
fflfflffl©i*5£ffi» (2) NfflOfflififtXUO^ffl**^ 
■TS^flliftftXUSIjEffi, (3) *P-y^Jgf§©#1£ 
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ft 5 ftgf Rttr sfecT'ii*^, 

[00 51] 

PJ*fflfflfcfcl^Tf8£L;fc*>;*TA*P*)'*»A CS:^ 

a 7 y b momxmmtifM a t znm z&ncLfcfr 

|fflffi«FHIAT*iESStc»J3£T*, b^*>, CPUOM 

fvk* n y * y ZX°tm U mmt> 7 > r-fit©?iJ 
*B##JfcfcttS&* 7 > 2©£ 7 y HB*«#*oT 1/ 
S>**fcK*U 4-|Hl©«i*S#7y 
* KKtl L fc * 7 > h fit t BU0© A 7 y h fit i: A 
Ct, ^II]©gVA7>Mfi£iffi0©S*#7yMi© 
A P t , S^yj 7 > h ffi©lW3ESJ#ISHI!B?Flffl A T * 
fflv^TI5^«gfl!J4:«[^ffi«J©^o*v^a«a©XU*W 

mu KHiftftXuKjcc/tjgiiisaaKtfii^KS-rsJ: 
? ic l/c*> e>> jasax u©trgiia&&#iatf Jinr t, # 

7 > h fit^^r ^ c t li* < . iESSt s«axu*w 

[0052] *«wc*ntf, ^@©H»axu%^* 

Tfflfr©Nffl©MIjgaXU?r^#b, KNfliOBIifiaX 

iSv2<D&nx-nmzn%mM&>%;ffl'i&®LXu%¥mit 

^jftaxu%#«>sffl«ia*iififL, sir© 
n fi©Hiftax u^ffl ^tmi Kara wffla*nff -r § <fc 

5Cbfc*»6, iESSfcJHifiaXU**«>T«ffi'r«Ci; 

[0053] ^nicitin t#e.ftfc/nisaxp^ 
^tSLrjEbi/^«ifiaxi/**i6scfc^-e*So 

0^{C cfcfttf, JS«aXU#fll5£ilJ: < *5 C 
SRf«ltfr. ^UTt/^Nffl©SSaXU*<^© 
b7-*©ttf§tCiiJSLT^&^i:U atsu^a 
^tT^ <t -5 tc Ltzfctb. m.WD*v h 7-^7©«»Cji 
jSL^Nfif©Ji&aXb^«^T-$, iEUtAttftnffl 

s^tj 7 > h ffl©ij*3b^«nfc«f» fWffla^ffBB-r § 

CiitCkt), Ktt©*y H7-^©^fStjg<SLfcN^ 

[0054] ^B^tcifttf, iaisaft^u^x^tca 
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icm±m*mfeLtzmc'>ny?mnm&K>miz.tifm [08] c pv<D-kfo<Dmmmwm?&% 0 
w&icm^t 5^*^1*9 [09] ffifcm\m$mm.®\mcm%c pucosaa 

momzmmmmRtsyxr-^v-y tm'&mmtM yu- (cHECK&a)-t»$>£ 0 

Ltzm^U'y^m.wm<r>mm.<r>mm^nmLhu im i o] m^mxuw-mitmmmy^-iy x-xa) 

^iS^^©tbX^toT^L, iiif&l&XWclSttX* [011] JiKS(XU»aiS!ia^^-f->AT-fe 

fcLfcfcto, ^n-y^HJigiiDii^nl^H^tt^®! 10 [0 1 2] M)K^^ifi^®a^-t>-^-^yB^ 

XUC/eCfcjEL^lUK^iS^I^l^^X^tc^LT [0 1 3] ^D^/l&M8Ma70- (7i-X 

is^xu^t^^ck^^iiw-rsiiii-et, cm; b) 

£0, ^ggfflilRt/m^Mcfcnt^v'XTA^a-y^ LEI 1 4] P C Rlt^Hs^^-l'Sy^iffltfe 

[0ffi<Dfw&t&w] [015] \mnm.^m\y d 7 ymmmw^nm 

[0 1] MPEG2-TS iiW£3Mv'7.-f AcO#D3c0T ^0T'$.5 O 

[01 6] C PUcoMa^0f-fe§o 

[0 2] MPEG2-TS©h7^#-h/^7 MM [017] ^*^fifetc<k5M|jSI!({iM^0-Cfe?)o 

W0?fc&o 20 [ft#CD!&f]fl] 



[0 3 ] xmiwnm&my a y ^i&^PWESg^fit 


2 1 e 


• • ouvomm 




5 1 • 




[0 4 ] sr«iiiiwiiirfaiJ#co^-r h -efcs 0 


5 2 • 




[0 5] *ay^M§©^WJ«B#0*^^-h 


5 3 • 






5 4 • 




[06] yy v-fyty x-7.isis7,$(Dffii8 1 m?h 


5 7 • 




So * 


7 1 • 


•CPU 



[0 7] [0 12] 



VCX0C7..0] 


OXFF 




+127ppm 



0x81 


0x80 


0x7F 


0x7E 


«-1ppm 


Oppm 


-tppm 


-2ppm 



0x00 



■128ppm 



[0 1 6] 



PCRSJifc 



ATn+1 



PCR£l3fe 



PCRBJ* 



PCR31* 



An 
Bn 
Tn 



AAn+2 j AAnt3 
ABn+2 ! ABn+3 
ATn+2 i ATn+3 

-e^-O- 

An+1 An + 2 An+3 

Bn+1 8n+2 Bn+3 

Tn-t-1 Tn+3 



Fx=FX 



8E% 



— 214b 



V = V+Fx 



— 2l4d 



(15) 
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[03] 



[04] 



27MHz 

mil. 




HI 



45 



Ml 

G 
* 

K 



X. 
A 
o 

e 

A 

o-l 



[O 
3£ 



n 



[0 11] 



CNTO. CNTI. CNT2 
fcU-KU^I/HK* k-207a 



SRScM-cco] 



— 207b 



pcRsiifefaWATjjai 

AT=AC-=- 27MHz 



-207o 



PCRO. PCR1. PCR2 

enPCijisMM. 



AP»P[1]-PC0] 



— 207d 



-207e 



X 



^Vac-ap) 



AT 



-r <27*10«) 



-2071 



I 



-207g 



[H 1 4] 



A# 

J* 

°1 



V 

A 



© 
l J 



(16) 
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[05] 



G 
S 

| 

CVI 

BE 

□ 

< 

iK 
K 

..\ 



e 

« . 
■K 

IB - 

^ < 

□ 



o 

-R 

4 



X 



s 


g 


a 




j_ 




A 


A 


O 


O 


■R 


-R 



[06] 



^ K (S 



CD 

3 
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[H8] 




t- 



B-0 



[09] 

sa»ii£»tt!a2«iffiii:*iit6CPu«iaa7D-(CHECKffia) 



VCXO<= 0000h — -101 



CHECK < 


= BOOOh 




^ulse stc 






irt=0 7j> — i 



CNTO, CNT1, CNT2 




,108 



CNTO. CNT1. CNT2 
f J— KU ;&9^HI6 
(CH)<t**?>. 



1 /1 09 



AC=CH-CL 



110 H AF = AC-t 

f = AF-^27MHz 

1 



111 ~- 



X = 255-rf 
1 



[01 7] 



g0 



61 
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CLAIMS 
[Claim(s)] 

[Claim 1] The counted value of the encoder side system clock transmitted from 
an encoder is received as criteria counted value. In the clock frequency 
synchronizer which generates the decoder side system clock which carried out 
frequency synchronization to the encoder side system clock based on this 
criteria counted value A detection means to detect arrival of said criteria counted 
value, the system clock generating section which generates a decoder side 
system clock, Arrival spacing time amount deltaT of criteria counted value is 
computed by doing the division of increment deltaC of the counted value of a 
means on a system clock frequency, counting which carries out counting of the 
decoder side system clock -- said counting in arrival spacing of a means and 
said criteria counted value - said counting - with increment deltaC of the 
counted value of a means, and increment deltaP of the criteria counted value of 
last time and this time A data-processing means to compute gap of the clock 
frequency by the side of an encoder and a decoder using arrival spacing time 
amount deltaT of said criteria counted value, The clock frequency synchronizer 



characterized by having the clock frequency control means which controls the 
system clock generating section by the side of a decoder so that this frequency 
gap serves as zero. 

[Claim 2] A means is equipped with the counter which carries out counting of the 
system clock by the side of decode, and the 1st register which stores the 
counted value of this counter at the time of arrival of criteria counted value, said 
counting ~ said data-processing means (1) The 2nd register which stores this 
transmitted criteria counted value, (2) The attaching part which holds the last 
criteria counted value and the counted value of the last counter, respectively, 
and (3) the difference of this counted value stored in the 1st register at the time 
of this criteria counted value arrival, and the last counted value - with deltaC 
Increment deltaP of this criteria counted value stored in the 2nd register, and the 
last criteria counted value, Gap of the clock frequency by the side of an encoder 
and a decoder is computed using said arrival spacing time amount deltaT of 
criteria counted value. It has the data-processing unit which determines a 
frequency setting value that this frequency gap will serve as zero. Said clock 
frequency control means It has the DA converter which changes into an analog 
value the frequency setting value set as the frequency setting register and this 



frequency setting register with which said frequency set point is set up. Said 
system clock generating section The clock frequency synchronizer according to 
claim 1 characterized by carrying out adjustable [ of the oscillation frequency of a 
system clock ] in the direction in which frequency gap becomes small based on 
this DA converter output signal value. 

[Claim 3] Said data-processing unit is a clock frequency synchronizer according 
to claim 2 characterized by computing said frequency gap with the deflection to a 
system clock frequency by doing the division of the difference of Above delta C 
and delta P on said arrival spacing time amount deltaT and a system clock 
frequency. 

[Claim 4] The number of system clocks generated between predetermined time 
T from the system clock generating section when said data-processing unit sets 
the minimum value as said frequency setting register, It asks for the number of 
system clocks generated between predetermined time T from the system clock 
generating section when maximum is set as said frequency setting register. The 
value which did the division of the difference of the number of both clocks on 
said time amount T and a system clock frequency is made into the actual 
maximum variable frequency of the system clock generating section, this - the 



ratio of the actual maximum variable frequency and the maximum variable 
frequency set up beforehand - X - asking - saving - said frequency gap - this 
-- a ratio -- the clock frequency synchronizer according to claim 3 characterized 
by carrying out the multiplication of the X and setting it as a frequency setting 
register in quest of said frequency set point. 

[Claim 5] The number of system clocks generated between predetermined time 
T from the system clock generating section when said data-processing unit sets 
the minimum value as said frequency setting register, It asks for the number of 
system clocks generated between predetermined time T from the system clock 
generating section when maximum is set as said frequency setting register. The 
value which did the division of the difference of the number of both clocks on 
said time amount T and a system clock frequency is made into the actual 
maximum variable frequency of the system clock generating section. It saves in 
quest of X. this - the ratio of the actual maximum variable frequency and the 
maximum variable frequency set up beforehand -- The clock frequency 
synchronizer according to claim 3 characterized by saving the frequency gaps of 
the newest N individual including this frequency gap, carrying out the 
multiplication of said ratio X to the average value of frequency gap of N individual, 



and setting it as said frequency setting register in quest of the frequency set 
point. 

[Claim 6] the maximum frequency tuning range required of the system clock 
generating section of a decoder - frequency modification of **A (ppm) and said 
frequency setting register of per the minimum bit (1LSB) -- the clock frequency 
synchronizer according to claim 3 characterized by deciding the number of bits 
of a frequency setting register that a setup of 2 A/a is attained when setting 
resolving power to a (ppm). 

[Claim 7] The counted value of the encoder side system clock transmitted from 
an encoder is received as criteria counted value. In the clock frequency 
synchronizer which generates the decoder side system clock which carried out 
frequency synchronization to the encoder side system clock based on this 
criteria counted value A detection means to detect arrival of said criteria counted 
value, the system clock generating section which generates a decoder side 
system clock, counting which carries out counting of the decoder side system 
clock -- arrival spacing deltaT of a means and said criteria counted value - 
supervising — said counting -- with increment deltaC of the counted value of a 
means Gap of the clock frequency by the side of an encoder and a decoder is 



computed using increment deltaP of the criteria counted value of last time and 
this time, and arrival spacing time amount deltaT of said criteria counted value. 
And the frequency gaps of the newest N individual including this frequency gap 
are saved. The clock frequency synchronizer characterized by having a 
data-processing means to compute the average of frequency gap of this N 
individual, and the clock frequency control means which controls said system 
clock generating section so that said average-frequency gap serves as zero. 
[Claim 8] Said data-processing means is a clock frequency synchronizer in the 
decoder according to claim 7 characterized by performing pretreatment which 
controls frequency gap using the frequency gap accumulated, and performing 
original processing which controls frequency gap using frequency gap of the 
newest N individual after accumulating frequency gap of N individual before 
frequency gap of N individual is accumulated. 

[Claim 9] Said data-processing means is a clock frequency synchronizer 
according to claim 7 or 8 characterized by discarding this frequency gap and not 
saving it when the obtained frequency gap is larger than default value. 
[Claim 10] Said data-processing means is a clock frequency synchronizer 
according to claim 9 characterized by resuming said pretreatment when the 



count discarded continuously becomes more than a predetermined number. 
[Claim 11] Said data-processing means is a clock frequency synchronizer 
according to claim 9 characterized by resuming said pretreatment in original 
processing when arrival of criteria counted value breaks off. 
[Claim 12] The counted value of the encoder side system clock transmitted from 
an encoder is received as criteria counted value. In the clock frequency 
synchronizer which generates the decoder side system clock which carried out 
frequency synchronization to the encoder side system clock based on this 
criteria counted value A detection means to detect arrival of said criteria counted 
value, the system clock generating section which generates a decoder side 
system clock, Arrival spacing deltaT of a means and said criteria counted value 
is supervised, counting which carries out counting of the decoder side system 
clock - It asks for increment deltaP of the criteria counted value of increment 
deltaC of the counted value of a means, last time, and this time, said counting - 
The value which did the division of such difference on said arrival spacing time 
amount deltaT and system clock frequency A data-processing means to 
compute as clock frequency gap by the side of an encoder and a decoder, and 
to determine the frequency setting value according to this frequency gap, It has 



the DA converter which changes into an analog value the frequency setting 
value set as the register with which said frequency set point is set up, and this 
register. It has the clock frequency control means which controls said system 
clock generating section so that frequency gap serves as zero. Said 
data-processing means The number of system clocks generated between 
predetermined time T from the system clock generating section when the 
minimum value is set as said frequency setting register, It asks for the number of 
system clocks generated between predetermined time T from the system clock 
generating section when maximum is set as said frequency setting register. The 
value which did the division of the difference of the number of both clocks on 
said time amount T and a system clock frequency is made into the actual 
maximum variable frequency of the clock generation section, this - the ratio of 
the actual maximum variable frequency and the maximum variable frequency set 
up beforehand - X - asking - saving -- said frequency gap « this » a ratio - the 
clock frequency synchronizer which carries out the multiplication of the X and is 
characterized by determining the frequency set point and setting this frequency 
set point as a frequency setting register. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention receives the counted value of the encoder 
side system clock especially transmitted from an encoder as criteria counted 



value with respect to the clock frequency synchronizer by the side of a decoder, 
and relates to the clock frequency synchronizer which generates the decoder 
side system clock which carried out frequency synchronization to the encoder 
side system clock based on this criteria counted value. 
[0002] 

[Description of the Prior Art] There is a data multiplexing transmission system 
called a transport stream (MPEG 2-TS) in an ISO/IEC MPEG 2 system. It is 
necessary to reproduce the system clock which carried out frequency 
synchronization to the system clock (27MHz) for image coding of use by the 
encoder side at the decoder side in the picture transmission system which 
multiplexes an image/voice/data via a network using this transport stream 
(MPEG 2-TS). For this reason, he inserts and transmits PCR (Program Clock 
Reference program time-of-day criteria reference value) to each transport packet 
TPP of a 188-byte configuration by the encoder side, and is trying to generate in 
MPEG 2-TS, the decoder side system clock which extracted the PCR value by 
the decoder side and carried out frequency synchronization to the encoder side 
system clock based on this PCR value, as shown in drawing 14 . An PCR value 
is the counted value which carried out counting of the encoder side system clock 



the packet sending-out period, and is expressed by 42 bits. The transport packet 
TPP consists of payloads PLD which transmit the information FIRU section IFL 
in which various control information is inserted, and data, and the PCR value of 
42 bits is inserted in the predetermined part of the information FIRU section IFL. 
[0003] The system clock generating section which generates a system clock, the 
internal counter which carries out counting of this system clock, and the 
data-processing section are prepared in a decoder side. The data-processing 
section asks for the difference delta A of number of system clocks deltaB in 
which the internal counter carried out counting from the last PCR value arrival 
time of day before this PCR value arrival time of day, and the PCR value of last 
time and this time. The difference delta A of the PCR value of last time and this 
time is an increment of the number of system clocks by the side of an encoder. 
Therefore, the value which did the division of the difference of delta A and delta 
B by PCR arrival spacing time amount deltaT is frequency gap of the system 
clock by the side of an encoder and a decoder. Then, the division of the 
difference of delta B and delta A is done by deltaT in the data-processing section, 
and it asks for frequency gap, the oscillation frequency of the system clock 
generating section by the side of a decoder is controlled so that this frequency 



gap serves as zero, and this establishes the frequency synchronization of the 
system clock of an encoder and a decoder. 

[0004] Drawing 15 is the block diagram of the clock frequency synchronous 
circuit by the side of the conventional decoder. Among drawing, one is the 
criteria PCR storing section which stores sending out, now the PCR value of 42 
bits to which it comes from the encoder of the MPEG 2 system separation 
section (not shown), and consists of 42 bits of the 33 bits Base section and the 
9-bit Extension section. 2 is the internal counter which carries out counting of the 
system clock of a decoder, and is 42 bit patterns of the 33 bits Base section and 
the 9-bit Extension section. The count range of the Extension section is to 0-299, 
and the base section counts up the carry pulse from the Extension section. In 
system clock 27MHz, as for the internal counter 2, the count of a little more than 
24 hours is attained. 3 is a control section of operation, as shown in drawing 14 , 
from the MPEG 2 system separation section, receives the notice signal of the 
completion of PCR arrival, and generates the latch signal Latch and interrupt 
signal IRQ. That is, the control section 3 of operation is (1). The control and (2) 
which generate a Latch signal and latch a criteria PCR value to the criteria PCR 
storing section 1 at the time of the PCR arrival from an encoder Generating 



control of interrupt signal IRQ is performed at the time of PCR arrival. 
[0005] A register for CPU to read counted value B of the internal counter 2, as for 
a register for CPU to read the criteria PCR value A, as for 4 and 5 and 6 are the 
registers for a frequency setup of a voltage-controlled clock generator (setting 
register of N bit), for example, when frequency correction value whose 
level-luffing-motion range is **100 ppm and the minimum bit is made into 1 
ppm/LSB, they are N= 8. The DA converter which changes into direct current 
voltage N bit data with which 7 was set as the register, and 8 are amplifier, it is 
necessary to draw what performs the dynamic range of the output voltage from 
DA converter 7, and the gain adjustment between the input adjustable 
electrical-potential-difference range of the voltage-controlled clock generator of 
the next step, and 9 with the voltage-controlled clock generator (VCXO) which 
generates a 27MHz system clock, and they need to have the frequency 
adjustable range more than the range. As a commercial voltage-controlled clock 
generator 9, it is common to specify the lowest frequency adjustable value per 
unit electrical potential difference, and the thing of the following specification is 
marketed as an example. Namely, (1) Frequency adjustable value per unit 
electrical potential difference : **100 or more (**150 ppmA/ extent as ability) 



ppm/V, and (2) Input adjustable electrical-potential-difference range : It is 
+2.5V**2V. An input adjustable electrical potential difference is **2V, and since a 
frequency adjustable value is **100 ppm/V, frequency modification of a little 
more than **200 ppm is possible for a clock generator 9. 

[0006] 10 is a processor (CPU), although it is not illustrated, it consists of 
hardware, such as the data-processing section, program memory (ROM), data 
memory (RAM), and an input/output interface, and it performs a clock 
synchronousr control by program control. 10a is a CPU clock generation 
machine, and 10b is a CPU bus. 

[0007] The MPEG 2 system separation section (not shown) supervises the 
completion of arrival of PCR, and inputs the notice signal of the completion of 
PCR arrival into the control section 3 of operation by reception of the last PCR 
bit while it inputs the PCR value of 42 bits included in each transport packet TPP 
of the MPEG 2 transport stream which received into a bit serial at the criteria 
PCR storing section 1 . Thereby, the control section 3 of operation generates a 
latch signal, stores an PCR value in the criteria PCR storing section 1, and 
outputs this PCR value A. Consequently, the PCR value A is read and stored in 
a register 4. Moreover, the newest counted value B of the internal counter 2 is 



always read and stored in the register 5. After an appropriate time, the control 
section 3 of operation inputs interrupt signal IRQ into CPU 10. the PCR value at 
which CPU10 which has recognized interruption arrived from registers 4 and 5 
this time, and counting -- counted value B of the on-going internal counter 2 is 
read. Since both the last PCR values and last counted value are memorized by 
RAM of CPU 10 built-in, CPU 10 asks for the difference delta B of the counted 
value of difference deltaA of the PCR value of last time and this time and last 
time, and this time (refer to drawing 16 ). Moreover, PCR arrival time interval 
deltaT is computed by carrying out counting of the CPU clock for the elapsed 
time from last time to this time. 

[0008] Subsequently, CPU 10 is frequency deviation deltaF Degree type 
deltaF(ppm) =(deltaB-deltaA)/(deltaTx27x1 06) 

It is alike and asks more. That is, the value (units are ppm) which did the division 
of the frequency gap generated in 1 second on the setting frequency is 
calculated. If frequency deviation deltaF (ppm) can be found, CPU10 will set this 
frequency deviation deltaF as a register 6. DA converter 7 changes into analog 
voltage the frequency data set as the register 6. If a register 6 is made into 8 bits, 
255 steps of setup is possible. Moreover, 1 ppm/LSB A frequency modification 



unit, then 27MHz About **128 ppm frequency modification is attained. 
[0009] Amplifier 8 makes **100 ppmA/ the frequency variable characteristics of a 
clock generator 9, and has gain characteristics with which it is satisfied of the 
following to the input value to DA converter 7. In addition, h means hexa and d 
means DESHIMARU. 

(1) The output frequency of a clock generator 9 with the central value of 80h 
(128d) 27.0MHz and (2) The output frequency of a clock generator 9 at 
Maximum FFh (255d) 27.0MHz+1 27ppm and (3) The output frequency of a clock 
generator 9 at the minimum value of OOh (OOOd) 27.0MHz - 128 ppm. The clock 
generator 9 of an armature-voltage control mold changes a frequency in the 
direction in which frequency gap decreases based on an amplifier output. 
Henceforth, the above-mentioned control is performed for every PCR arrival. An 
actual system clock frequency changes a lot than frequency deviation deltaF 
which CPU10 set as the register 6 with the property of a clock generator. For this 
reason, transition of the frequency deviation of the system clock by the side of an 
encoder and a decoder follows transition (image) of frequency change as shown 
in drawing 17 , and the cycle number average value in long time amount carries 
out frequency synchronization to the system clock by the side of an encoder. 



[0010] It is as follows when the operational environment in above-mentioned 
conventional MPEG 2-TS is summarized. Namely, (a) In MPEG 2-TS, 
sending-out spacing of PCR from an encoder is only specified as 100 or less ms, 
and the fixed nature of spacing is not specified. 

(b) Generally, MPEG 2-TS is for transmitting an image/voice/data using a 
network, and an encoder and a decoder are arranged at remoteness. For this 
reason, the jitter of transfer time or a transmission clock occurs in a network. It is 
necessary to make large the adjustable range of the system clock by the side of 
a decoder by this jitter. For example, the frequency variation of the system clock 
(27MHz) for encoders of a convention by **MPEG 2-TS specification is less than 
**30 ppm, and the jitter of the circuit clock at the time of using a general digital 
dedicated line for the network used for ** picture transmission is about **30 ppm. 
For this reason, it is necessary to correspond to total**60ppm frequency 
variation, and the adjustable range of the system clock by the side of a decoder 
is the about [ 27MHz**100ppm ] need including a margin. 

(c) Calculation of the PCR arrival spacing time amount within a decoder is 
performing spacing (IRQ spacing) of the internal interruption generated in PCR 
arrival by the software timer (counting of a CPU clock). 



(d) As for the 27MHz voltage-controlled clock generators of general marketing 
for system clocks used by the decoder side, the frequency variation per unit 
control voltage is specified only for the minimum value, and real frequency 
variation differs with each clock generator. 
[0011] 

[Problem(s) to be Solved by the Invention] Setting to the conventional method, 
PGR spacing is the above (c). It is measuring by the software timer (counting of 
a CPU clock) so that clearly. The usual software timer clocks time of day in the 
addition of the interruption generated at intervals of several 10ms called an 
interval timer - 100ms of numbers. Arrival spacing of PCR is the 
above-mentioned (a). In order to measure this PCR arrival spacing correctly 
since it is 100 or less ms so that clearly, the interval timer of 1ms unit extent is 
required. However, if the interval timer of such short-time spacing is used, the 
count of interruption of interrupt processing, i.e., a count, will increase, and the 
problem on which the load of CPU increases will arise. Moreover, when counting 
of the PCR arrival spacing is carried out with an interval timer (software timer), 
interruption recognition and the processing time of CPU become unstable. For 
this reason, there is a problem by which a big time error is included in the 



calculation result of an PCR arrival time interval conventionally. Furthermore, 
with the conventional method, it is the above (b). There is no processing which 
absorbs the network jitter flitter of the PCR arrival time interval generated in a 
network) set and explained. Moreover, the above (d) As explained, as for the 
frequency variation per unit electrical potential difference in the clock generator 
of an armature-voltage control mold, only the minimum value is only specified. 
For this reason, by the conventional method, even if it sets the frequency set 
point as a register so that it may become the frequency to expect, gap with the 
actual output frequency of a clock generator arises, and there is a problem that 
frequency synchronization nature is low (refer to drawing 17 ). 
[0012] As mentioned above, the purpose of this invention is enabling it to 
measure correctly, without not using a software timer for PCR arrival spacing 
time amount, but moreover increasing the load of CPU. The purpose of this 
invention is being able to be made to carry out counting of the number of 
decoder side system clocks generated in the PCR arrival time interval correctly, 
and enabling it to compute frequency gap correctly by this. The purpose of this 
invention is making it synchronize certainly [ are a short time and ] the frequency 
synchronization of the system clock by the side of an encoder and a decoder. 



The purpose of this invention is absorbing the jitter of the PCR arrival time 
interval generated to a network, computing frequency gap correctly, and 
enabling it to amend. Even if the purpose of this invention is the case where the 
frequency adjustable range properties of a clock generator differ for every 
product, it is controlling so that the right frequency set point according to 
frequency gap is set as a register in consideration of this property and this 
frequency gap serves as zero. The purpose of this invention is improving the 
frequency synchronicity of the system clock by the side of an encoder and a 
decoder. 
[0013] 

[Means for Solving the Problem] 

(a) According to this invention, the 1st solution means above-mentioned purpose 
receives the counted value (PCR value) of the encoder side system clock 
transmitted from an encoder as criteria counted value. It is the clock frequency 
synchronizer which generates the decoder side system clock which carried out 
frequency synchronization to the encoder side system clock based on this 
criteria counted value. (1) The detection means and (2) which detect arrival of 
criteria counted value (PCR value) The system clock generating section which 



generates a decoder side system clock, (3) counting which carries out counting 
of the decoder side system clock - a means and (4) Arrival spacing time amount 
deltaT of criteria counted value is computed by doing the division of increment 
deltaC of the counted value of a means on a system clock frequency, said 
counting in arrival spacing of criteria counted value -- said counting -- with 
increment deltaC of the counted value of a means, and increment deltaP of the 
criteria counted value of last time and this time A data-processing means to 
compute gap of the clock frequency by the side of an encoder and a decoder 
using arrival spacing time amount deltaT of said criteria counted value, It is 
attained by the clock frequency synchronizer equipped with the clock frequency 
control means which controls the system clock generating section by the side of 
a decoder so that this frequency gap serves as zero. That is, since arrival 
spacing time amount deltaT of criteria counted value was computed by doing the 
division of number of system clocks deltaC generated in arrival spacing of 
criteria counted value on a system clock frequency, even if it does not use a 
software timer, this arrival spacing time amount deltaT can be measured 
correctly, moreover, it mitigates and the thing of the load of CPU can be carried 
out. 



[0014] A means carries out counting of the system clock by the side of decode 
with a counter, in this case, counting - The counted value of this counter in the 
arrival time of day of criteria counted value is read, and it memorizes to a register. 
A data-processing means The difference delta C of this counted value 
memorized to the register in this criteria counted value arrival time of day, and 
the last counted value, Gap of the clock frequency by the side of an encoder and 
a decoder is computed using increment deltaP of this criteria counted value and 
the last criteria counted value, and said arrival spacing time amount deltaT of 
criteria counted value, and . the frequency setting value according to this 
frequency gap is determined. Thus, since the counted value of the counter in the 
arrival time of day of criteria counted value was memorized to the register, even 
if count initiation processing of frequency gap is overdue, counted value does 
not change. For this reason, frequency gap is correctly calculable. By the 
conventional approach, if count initiation processing of frequency gap is overdue, 
between them, the contents of the counter increase, frequency gap must be 
calculated using the counted value which increased, and frequency gap cannot 
be calculated correctly. 

[0015] (b) According to this invention, the 2nd solution means above-mentioned 



purpose receives the counted value of the encoder side system clock 
transmitted from an encoder as criteria counted value (PCR value). It is the clock 
frequency synchronizer which generates the decoder side system clock which 
carried out frequency synchronization to the encoder side system clock based 
on this criteria counted value. (1) The detection means and (2) which detect 
arrival of criteria counted value The system clock generating section which 
generates a decoder side system clock, (3) counting which carries out counting 
of the decoder side system clock - a means and (4) arrival spacing deltaT of 
criteria counted value - supervising ~ said counting -- with increment deltaC of 
the counted value of a means Gap of the clock frequency by the side of an 
encoder and a decoder is computed using increment deltaP of the criteria 
counted value of last time and this time, and arrival spacing time amount deltaT 
of said criteria counted value. And the frequency gaps of the newest N individual 
including this frequency gap are saved. The data-processing means and (4) 
which compute the average of frequency gap of this N individual It is attained by 
the clock frequency synchronizer equipped with the clock frequency control 
means which controls said system clock generating section so that said 
average-frequency gap serves as zero. 



[0016] Thus, the frequency gaps of the newest N individual including this 
frequency gap are saved, the average of frequency gap of this N individual is 
computed, and since the system clock generating section was controlled so that 
this average-frequency gap served as zero, right frequency gap can be 
calculated by the ability to mitigate [ even if it changes the arrival time interval of 
criteria counted value by a network jitter etc., can graduate to 1/N, and ] the 
effect by the jitter. That is, the momentary frequency gap computed under the 
effect of the network jitter produced at the time of transmission via a network can 
be graduated, and the effect can be mitigated. In a decoder side, the system 
clock is generating the various timing signals for reproducing an image and voice, 
momentary system clock frequency gap can be oppressed by this data 
smoothing, and the problem which the noise of color gap and image Bure of the 
image in the jitter of the various timing signals by instant frequency gap, and 
voice etc. generates can be solved. 

[0017] In this case, before frequency gap of N individual is accumulated, a 
data-processing means performs pretreatment which controls frequency gap 
using the frequency gap accumulated, and after accumulating frequency gap of 
N individual, it performs original processing which controls frequency gap using 



frequency gap of the newest N individual. If it does in this way, in original 
processing, it can ask for frequency gap correctly. Moreover, when the obtained 
frequency gap is larger than default value, this frequency gap is discarded and it 
is made not to save. If it does in this way, the effect by the transient big jitter can 
be disregarded and it can ask for right frequency gap. Moreover, when that 
frequency gap becomes larger than default value continues, it means that 
frequency gap of saved N individual does not fit the condition of the present 
network. In this case, frequency gap of N individual which was adapted for the 
condition of the present network is made to hold, and it is made to perform 
original processing by pretreating again after an appropriate time. Furthermore, 
when it originates in a line failure etc. and arrival of criteria counted value breaks 
off, frequency gap of N individual which was adapted for the condition of the 
present network by pretreating again similarly is made to hold, and it is made to 
perform original processing after an appropriate time. 

[0018] (c) According to this invention, the 3rd solution means above-mentioned 
technical problem receives the counted value of the encoder side system clock 
transmitted from an encoder as criteria counted value. It is the clock frequency 
synchronizer which generates the decoder side system clock which carried out 



frequency synchronization to the encoder side system clock based on this 
criteria counted value. (1) The detection means and (2) which detect arrival of 
criteria counted value The system clock generating section which generates a 
decoder side system clock, (3) - counting which carries out counting of the 
decoder side system clock - a means and (4) Arrival spacing deltaT of criteria 
counted value is supervised. It asks for increment deltaP of the criteria counted 
value of increment deltaC of the counted value of a means, last time, and this 
time, said counting The value which did the division of such difference on said 
arrival spacing time amount deltaT and system clock frequency A 
data-processing means to compute as clock frequency gap by the side of an 
encoder and a decoder, and to determine the frequency setting value according 
to this frequency gap, (5) It has the DA converter which changes into an analog 
value the frequency setting value set as the register with which said frequency 
set point is set up, and this register. It is attained by the clock frequency 
synchronizer equipped with the clock frequency control means which controls 
said system clock generating section so that frequency gap serves as zero. 
[0019] In this case, the number of system clocks generated between 
predetermined time T from the system clock generating section when a 



data-processing means sets the minimum value as a frequency setting register, 
It asks for the number of system clocks generated between predetermined time 
T from the system clock generating section when maximum is set as said 
frequency setting register. The value which did the division of the difference of 
the number of both clocks on said time amount T and a system clock frequency 
is made into the actual maximum variable frequency of the clock generation 
section, this - the ratio of the actual maximum variable frequency and the 
maximum variable frequency set up beforehand X asking saving - said 
frequency gap - this - a ratio - the multiplication of the X is carried out, the 
frequency set point is determined, and this frequency set point is set as a 
frequency setting register, thus, if it carries out, even if it is the case where the 
frequency adjustable range properties of the clock generation section (clock 
generator of an armature-voltage control mold) differ for every product, it will 
control so that the right frequency set point according to frequency gap is set as 
a register in consideration of this property and this frequency gap serves as zero 
- things can be carried out. Thereby, the frequency synchronicity of the system 
clock by the side of an encoder and a decoder can be improved, the above the 
1- a clock frequency synchronizer can be constituted combining the 3rd solution 



means. 
[0020] 

[Embodiment of the Invention] 

(a) MPEG 2-TS image transmission-system drawing 1 is the block diagram of an 
MPEG 2-TS image transmission system, an upper case is an encoder side, the 
lower berth is a decoder side, and the network 31 connects between the encoder 
11 and the decoder 21. What is prepared in an encoder side, respectively with 
the camera with which 41 incorporates an image, and the microphone with which 
42 incorporates voice, the monitor by which 43 displays an image, and 44 are 
loudspeakers which output voice, and it is prepared in a decoder side. In an 
encoder 11, the image encoder with which 11a carries out compression coding 
of the image, the voice coder with which 11b carries out [ voice ] compression 
coding, and 11c are the clock generators which output a 27MHz system clock, 
and in case a 27MHz system clock encodes an image, it is used. It is the MPEG 
2 system multiplex section which carries out multiplex [ of the 11d of the 
encoded image data, voice data, user data, etc. ], makes a transport packet, and 
is sent out. Drawing 2 is the block diagram of the MPEG 2-TS transport packet 
created in 11d of MPEG 2 system multiplex sections. An MPEG 2 transport 



stream (the maximum upper case) consists of many transport packets TPP, 
each transport packet consists of various information fields and a payload PLD, 
and 42-bit PCR is inserted in the predetermined location of information field. An 
PCR value is a value which carried out counting of the system clock by 42-bit 
counter 11e. The framing processing section which frame-izes 11g of transport 
streams with a network network clock, and is sent out, and 1 1 h are PLL which 
outputs the clock signal which synchronized with the network clock. 
[0021] PLL and 21c which output the deframing processing section which 21a 
forms into differential-gear REMU the frame data received from the network in a 
decoder 21 , and is made into a transport stream, and the clock signal with which 
21b synchronized with the network clock are the MPEG 2 system-separation 
section, from a transport stream, extract an PCR value and output the notice of 
the completion of PCR arrival while they separate and output image data, voice 
data, and user data. 21d is a clock frequency synchronous circuit concerning this 
invention, the thing and 21 e which carry out frequency synchronization of the 
system clock by the side of a decoder to the system clock by the side of an 
encoder using the PCR value sent from an encoder are a clock generator, and 
what frequency control is carried out by 21 d of clock frequency synchronous 



circuits, and generates a system clock, the image decoder which decodes the 
image data encoded 21f, and 21g are voice decoders which decode the voice 
data encoded. 

[0022] (b) Clock generator clock generator 21 e is an armature-voltage control 
mold, generates a 27MHz system clock and has the frequency adjustable range 
more than the level-luffing-motion range. It is common to specify the lowest 
frequency adjustable value per unit electrical potential difference, the thing of the 
following specification is marketed as an example, and a commercial 
voltage-controlled clock generator is used by this invention. Namely, (1) 
Frequency adjustable value per unit electrical potential difference : **100 or 
more (**150 ppm/V extent as ability) ppm/V, and (2) Input adjustable 
electrical-potential-difference range : It is +2.5V**2V. An input adjustable 
electrical potential difference is **2V, and since a frequency adjustable value is 
**100 ppm/V, frequency modification of a **200ppm a little more than is possible 
for clock generator 21 e. 

[0023] (c) The timing diagram at the time of frequency synchronization control 
and drawing 5 of the block diagram of the clock frequency synchronous circuit 
where clock frequency synchronous circuit drawing 3 was prepared in the 



decoder, and drawing 4 are the timing diagrams at the time of property 
investigation of a clock generator. Among drawing, 51 are the criteria PCR 
storing section which stores sending out, now the PCR value of 42 bits to which 
it comes from MPEG 2 system separation section 21c (refer to drawing 1 ), and 
consist of 42 bits of the 33 bits Base section and the 9-bit Extension section. 52 
is the internal counter which carries out counting of the system clock outputted 
from clock generator 21 e, and is 42 bit patterns of the 33 bits Base section and 
the 9-bit Extension section. The count range of the Extension section is to 0-299, 
and the base section counts up the carry pulse from the Extension section. In 
system clock 27MHz, as for this internal counter 52, the count of a little more 
than 24 hours is attained. 53 is a register with which the counted value of the 
internal counter 52 is stored at the time of PCR arrival. 

[0024] 54 is a control section of operation and is (1). The motion control at the 
time of the frequency synchronization control based on PCR sent from an 
encoder (refer to the timing diagram of drawing 4 ), and (2) It is a line thing about 
the motion control (refer to the timing diagram of drawing 5 ) at the time of 
property investigation of clock generator 21 e (for system clocks 27MHz VCXO). 
On the occasion of the frequency synchronousr control of (1), from system 



separation section 21c, the control section 54 of operation receives the notice 
signal of the completion of PCR arrival, and generates the latch signal Latch, 
Latch2, and interrupt signal IRQ. That is, as shown in drawing 4 , the control 
section 54 of operation generates a Latch signal and Latch2 signal at the time of 
the completion of PCR arrival from ** encoder, it latches a criteria PCR value to 
the criteria PCR storing section 51 with "Latch signal, stores the counted value 
of the internal counter 52 in a register 53 with **Latch2 signal, and generates 
interrupt signal IRQ after an appropriate time [ ** ]. According to generating of 
interrupt signal IRQ, CPU performs the frequency synchronousr control for 
making frequency gap into zero. 

[0025] Moreover, the control section 54 of operation is start generated from the 
below-mentioned pulse generation section on the occasion of the motion control 
at the time of property investigation of the clock generator of (2). A signal and a 
Pulse signal (signal which becomes high-level during a predetermined period, 
for example, 100ms) are received, and a Reset signal and Latch2 signal are 
generated, that is, the control section 54 of operation is shown in drawing 5 -- as 
- counting of ** system clock -- by reception of the Start signal which shows 
initiation Generate a Reset signal and the contents of the internal counter 52 and 



the internal timer of the pulse generation section 60 (after-mentioned) are reset. 
** When this internal timer clocks predetermined time, for example, 100ms, store 
in a register 53 the number of system clocks (counted value of the internal 
counter 52) which generated Latch2 signal and was generated among 100ms 
(when a Pulse signal is set to a low level). A register for 55-59 to be the registers 
for software interfaces, and for CPU read the criteria PCR value A, as for 54, A 
register for 56 to read counted value C of the internal counter 52 with which CPU 
was stored in the register 53, The frequency setting register with which, as for 57, 
the frequency set point of clock generator 21 e is set up, When 58 is a check 
register and the property of a clock generator is investigated, The flag 
(Pulse-Start) which shows initiation is set. CPU - counting of a system clock - 
counting - what is reset by completion of operation, and 59 are interrupt 
registers, and an interruption flag (Per IRQ) shows that the interrupt by arrival of 
PCR occurred, and it is cleared by the read access by CPU. 
[0026] Drawing 6 shows the configuration of the register for the 
above-mentioned software interfaces, and the register 55 (PCR0-PCR2) and the 
register 56 (CNT0-CNT2) consist of 42 bits of the Base section of 33 bits of high 
orders, and the Extension section of 9 bits of low order, respectively. Counting 



the 9-bit Extension section to 0-299, the 33-bit Base section is counted up one 
time for every 300, and holds the counted value in 90kHz. The frequency setting 
register 57 is N= 8 when the level-luffing-motion range makes 1 ppm/LSB the 
frequency modification value which are **100 ppm and the minimum bit. Drawing 
7 is the graph showing the relation between the frequency setting value set as 
the frequency setting register 57, and the cycle Kazunobu positive value ppm, 
shows the frequency setting value (0 is + at a sign) shown by the hexadecimal to 
an upper case, and shows the cycle Kazunobu positive value ppm to the lower 
berth. Although both the check register 58 and the interrupt register 59 are 16 bit 
patterns, they are used the most significant 1 bit. 

[0027] It returns to drawing 3 , and 60 is the pulse generation section which has 
an internal timer, when a Reset signal is outputted from the control section 54 of 
operation on the occasion of property investigation of ** clock generator 21 e, a 
high-level Pulse signal is outputted, a time check is started by the internal timer 
after an appropriate time [ ** ], and when predetermined time (for example, 
100ms) is clocked, it makes a Pulse signal a low level. The DA converter which 
changes into direct current voltage the frequency set point of 8 bits with which 61 
was set as the frequency setting register, and 62 are amplifier, and perform the 



dynamic range of the output voltage from DA converter 61, and the gain 
adjustment between the input adjustable electrical-potential-difference range of 
clock generator 21 e of the next step. Although it is a processor (CPU) and not 
being illustrated, it consists of hardware, such as the data-processing section, 
program memory (ROM), data memory (RAM), and an input/output interface, 
and 71 is program control, Various processings explained below are performed. 
That is, CPU71 is (1). The processing (CHECK processing) and (2) which 
investigate the property of a clock generator Frequency synchronous processing 
(RUNNING processing) is performed. 72 is a CPU clock generation machine and 
73 is a bus. 

[0028] (d) In processing which the outline CPU 71 of CPU processing performs, 
it is (1). The processing (CHECK processing) which investigates the property of 
a clock generator, and (2) There is frequency synchronous processing 
(RUNNING processing) which makes zero frequency gap of the system clock by 
the side of an encoder and the system clock by the side of a decoder. 
(d-1) The reason for investigating the property of a CHECK processing clock 
generator is as follows. Namely, in the commercial clock generator, as for the 
frequency variation per unit electrical potential difference, only the minimum 



value is only specified. For this reason, even if CPU71 sets a frequency setting 
value as the frequency setting register 57 so that the predetermined amount 
(ppm) of frequency modification or a predetermined frequency may be obtained 
according to drawing 7 , clock generator 21 e does not change an output 
frequency so that CPU may expect. For this reason, gap arises between the 
frequency of the system clock which CPU expects, and the frequency of an 
actual system clock, the frequency of an encoder side system clock and a 
decoder side system clock is not in agreement for a short time, and frequency 
synchronicity becomes low (refer to drawing 17 ). 

[0029] Then, the difference of the oscillation frequency of clock generator 21 e 
when setting the minimum value (OxOOh) as the frequency setting register 57 
and the oscillation frequency of clock generator 21 e when setting up maximum 
(OxFFh) is searched for, and it asks for the maximum frequency tuning range 
(ppm) of clock generator 21 e based on this difference, and the ratio of the 
maximum frequency tuning range (the example of drawing 7 256 ppm) set up 
beforehand, and the actual maximum frequency tuning range ~ X is calculated, 
for example, - if the actual maximum variable frequency is 384 ppm (1 .5 times) 
- a ratio - X becomes 1/1.5. This means that the frequency drift expected if X 



times as much numerical A-X as the numeric value A conventionally set as the 
frequency setting register 57 is set as a frequency setting register is obtained. 
For example, although 192 (central value 128+64) is conventionally set as a 
frequency setting register to carry out +64 ppm frequency regulation by X=1/1.5, 
since it is X=1/1.5 (central value 128+ (+64x1/1.5)), =171 are set up. As 
mentioned above, in CHECK processing, the property of actual clock generator 
21 e is investigated, and it asks for the above-mentioned ratio X. 
[0030] (d-2) RUNNING If a process-network jitter occurs, PCR spacing which 
PCR spacing measured by the PCR spacing [ by the side of fluctuation and an 
encoder ] and decoder side will shift. However, in this control, it cannot ask for 
frequency gap correctly and a right frequency synchronousr control cannot be 
performed. Then, in order to mitigate the effect of a network jitter, frequency gap 
of the newest N time is saved and it considers that the average is this frequency 
gap, and it controls gradually so that this frequency gap serves as zero. If it does 
in this way, even if it changes the arrival time interval of criteria counted value by 
the network jitter, it is mitigable to 1-/N. That is, the momentary frequency gap 
computed under the effect of a network jitter can be graduated, and the effect 
can be mitigated. .. In time, the newest frequency gap of N individual does not 



exist at first with data smoothing. Then, pretreatment which asks for frequency 
gap of N individual is performed, and original processing for making frequency 
gap into zero using frequency gap of the newest N individual is performed after 
an appropriate time. Thus, by pretreating, it can amend in quest of frequency 
gap henceforth correctly. 

[0031] (d-3) Processing drawing 8 of the whole CPU is the explanatory view 
showing processing of the whole CPU, it consists of CHECK processing 100 and 
RUNNING processing 200, and RUNNING processing consists of a smoothing 
pretreatment period (phase A) and a data-smoothing period (phase B). CHECK 
processing begins by powering on of a decoder, and RUNNING processing 
begins after CHECK processing activation. In RUNNING processing, 
pretreatment which asks for frequency gap of N individual is performed first, and, 
subsequently original processing in which a frequency synchronousr control is 
performed using the average of frequency gap of the newest is performed. 
[0032] (e) Detail of CPU processing (e-1) Property investigation processing 
(CHECK processing) drawing 9 of a clock generator is the property investigation 
processing flow (CHECK processing flow) of a clock generator, and is explained 
with reference to the hardware of drawing 3 , and the timing diagram of drawing 



5 . if the power source of a decoder is switched on, CPU71 will set 8000h "the 
most significant bit - 1 "other bit" 0" as a check register 58 while setting the 
minimum value of OOOOh (it is 0 at a decimal number) as the frequency setting 
register 57 (steps 101 and 102). the set point of the frequency setting register 57 
-- a DA translation -- it is amplified, and inputs into clock generator 21 e, and 
clock generator 21 e outputs the system clock of a predetermined frequency (=27 
MHz-delta ppm). moreover, if, as for a check register 58, 8000h "the most 
significant bit - 1 "other bit" 0" is set up, a high-level Start signal will be outputted 
and the control section 59 of operation will generate a Reset signal with a 
high-level Start signal. Thereby, the internal counter 52 clears the contents to 
zero, and starts the count of a system clock. Moreover, while the pulse 
generation section 60 resets an internal timer to this count and coincidence and 
starting a time check to them, a high-level Pulse signal is outputted. 
[0033] Henceforth, the count of the system clock by the internal counter 52 
continues, and the pulse generation section 60 will make a Pulse signal a low 
level, if 100ms is clocked. Thereby, 54g of control sections of operation 
generates Latch2 signal. A register 53 stores the counted value of the internal 
counter 52 with this Latch2 signal. This counted value C is the number of system 



clocks generated among 100ms, and is written in the software interface register 
56. On the other hand, CPU71 reads whether the Pulse signal was set to a low 
level, and counted value C currently written in the register 56 (CNTO, CNT1, 
CNT2) if it checks and a Pulse signal is set to a low level (step 103), and 
memorizes them to built-in RAM as a CL (step 104). While clock generator 21 e 
is oscillating with lowest frequency by the above, preservation of the number CL 
of system clocks generated among 100msec(s) from this clock generator is 
completed. 

[0034] subsequently, CPU71 sets 8000h "the most significant bit -- 1 "other bit" 
0" as a check register 58 while setting maximum OOFFh (it is 255 at a decimal 
number) as the frequency setting register 57 (steps 105 and 106). the set point 
of the frequency setting register 57 - a DA translation -- it is amplified, and 
inputs into clock generator 21 e, and clock generator 21 e outputs the system 
clock of a predetermined frequency (=27 MHz+delta ppm). Moreover, if, as for a 
check register 58, 8000h (the most significant bit is "1") is set up, a high-level 
Start signal will be outputted and the control section 59 of operation will generate 
a Reset signal with a high-level Start signal. Thereby, the internal counter 52 
clears the contents to zero, and starts the count of a system clock. Moreover, 



while the pulse generation section 60 resets an internal timer to this count and 
coincidence and starting a time check to them, a high-level Pulse signal is 
outputted. Henceforth, the count of the system clock by the internal counter 52 
continues, and the pulse generation section 60 will make a Pulse signal a low 
level, if 100ms is clocked. If a Pulse signal is set to a low level, the control 
section 54 of operation will generate Latch2 signal. A register 53 stores the 
counted value of the internal counter 52 with this Latch2 signal. This counted 
value C is the number of system clocks generated among 100ms, and is written 
in the software interface register 56. 

[0035] On the other hand, CPU71 reads whether the Pulse signal was set to a 
low level, and counted value C currently written in the register 56 (CNT0, CNT1, 
CNT2) if it checks and a Pulse signal is set to a low level (step 107), and 
memorizes them to built-in RAM as CH (step 108). While clock generator 21e is 
oscillating on the highest frequency by the above, preservation of the number 
CH of system clocks generated among 100msec(s) from this clock generator is 
completed. If counted value CL and CH can be found, CPU71 will calculate 
difference deltaC of counted value by degree type deltaC=CH-CL (step 109), 
and subsequently it is degree type delta F=delta C/t. However, it asks for 



frequency adjustable range deltaF of clock generator 21 e by t= 100ms. 
Subsequently, degree type f=deltaF/(27x106) 

It is alike and the maximum frequency adjustable range f to the target frequency 
of 27MHz (ppm) is calculated more (step 110). and the ratio of the maximum 
frequency tuning range (the example of drawing 7 255 (ppm)) finally beforehand 
set up by degree type X= 255-/f, and the actual maximum frequency tuning 
range f (ppm) - X is calculated (step 111). By the above, property investigation 
processing (CHECK processing) of a clock generator is completed. 
[0036] (e-2) Pretreatment drawing 10 in frequency synchronous processing 
(RUNNING processing) is a pretreatment flow (phase A) in frequency 
synchronous processing (RUNNING processing), and explain it with reference to 
the hardware of drawing 3 , and the timing diagram of drawing 4 . First, CPU71 
initializes altogether the count e to which addition value sigmaF of preservation 
frequency gap severaln and frequency gap and frequency gap exceeded default 
value continuously to 0 (step 201). Subsequently, CPU71 sets 0080h (it is 128 at 
a decimal number) as the frequency setting register 57 as initial value (step 202). 
The DA translation of the value set as the frequency setting register is carried 
out, it is inputted into clock generator 21 e, and clock generator 21 e is oscillated 



by about 27MHz. The internal counter 52 carries out counting of the system 
clock outputted from clock generator 21 e. 

[0037] Henceforth, CPU71 waits for generating of interruption IRQ by PCR 
arrival (step 203). MPEG 2 system separation section 21c ( drawing 1 ) 
supervises the completion of arrival of PCR, and inputs the notice signal of the 
completion of PCR arrival into the control section 54 of operation by reception of 
the last PCR bit while it separates the PCR value of 42 bits included in each 
transport packet TPP which received and inputs it into a bit serial at the PCR 
storing section 51. Thereby, the control section 54 of operation stores the 
counted value of the internal counter 52 in a register 53 while it generates a 
Latch signal and Latch2 signal and stores an PCR value in the criteria PCR 
storing section 51 . The internal counter 52 continues the count of a system clock 
henceforth. Moreover, the criteria PCR value A stored in the criteria PCR storing 
section 51 and a register 53, respectively and counted value C are written in the 
software interface registers 55 and 56 so that reading may become possible by 
CPU71. 

[0038] After an appropriate time, the control section 54 of operation sets 
interruption flag Pcr-IRQ to the built-in interrupt register 59. If interruption flag 



Pcr-IRQ is set, CPU71 reads counted value C which recognizes this and is 
memorized by the register 56 (CNT [0 ], CNT [1 ], CNT2), and stores it in built-in 
RAM as C [0] (step 204). Subsequently, CPU71 reads the criteria PCR value P 
memorized by the register 55 (PCR [0 ], PCR [1 ], PCR2), stores it in built-in 
RAM as P [0], and resets interruption flag Pcr-IRQ (step 205). The first criteria 
PCR value and counted value in pretreatment are stored in RAM by the above. 
[0039] Subsequently, CPU71 waits for generating of interruption IRQ by the next 
PCR arrival (step 206). The control section 54 of operation stores the counted 
value of the internal counter 52 in a register 53 while it generates a Latch signal 
and Latch2 signal like the above-mentioned and stores an PCR value in the 
criteria PCR storing section 51, if the following notice signal of the completion of 
PCR arrival is received. The internal counter 52 continues the count of a system 
clock henceforth. Moreover, the criteria PCR value A stored in the criteria PCR 
storing section 51 and a register 53 and counted value C are written in the 
software interface registers 55 and 56 so that reading may become possible by 
CPU71. After an appropriate time, the control section 54 of operation sets 
interruption flag Pcr-IRQ to the built-in interrupt register 59. If interruption flag 
Pcr-IRQ is set, CPU71 will recognize this and will perform the subroutine A of the 



frequency gap calculation shown in drawing 1 1 (step 207). 
[0040] In Subroutine A, CPU71 reads counted value C memorized by the 
register 56 (CNT [0 ], CNT [1 ], CNT2), and stores it in built-in RAM as C [1] (step 
207a). Subsequently, CPU71 computes increment deltaC (the number of system 
clocks generated between arrival spacing of a criteria PCR value) of the internal 
counter 52 between arrival spacing of a criteria PCR value by degree type 
deltaC=C[1]-C [0] (step 207b), and, subsequently is degree type 
deltaT=deltaC/(27x106). 

It is alike and arrival spacing time amount deltaT of a criteria PCR value is 
computed more (step 207c). If calculation of arrival spacing time amount deltaT 
of a criteria PCR value is completed, CPU71 will read this criteria PCR value P 
memorized by the register 55 (PCR [0 ], PCR [1 ], PCR2), will store it in built-in 
RAM as P [1], and will reset interruption flag Pcr-IRQ (step 207d). Subsequently, 
CPU71 calculates the difference delta P (the number of encoder side system 
clocks) of the criteria PCR value of this time and last time by degree type 
deltaP=P[1]-P [0] (step 207e). 

[0041] After an appropriate time and CPU71 are frequency gap deltaF Degree 
type deltaF(ppm) =(deltaC-deltaP)/(deltaTx27x106) 



It is alike and asks more (step 207f). By the above, the frequency gap (units are 
ppm) which did the division of the frequency deviation on the setting frequency 
can be found. Subsequently, C [1] and P [1] are set to C [0] and P [0] (step 207g), 
and the subroutine of frequency gap calculation is ended. If frequency gap 
deltaF (ppm) can be found, CPU71 will be checked beyond in the default value f 
(ppm) to which absolute value |deltaF| of this frequency gap is set beforehand 
( drawing 10 , step 208). As default value, it is referred to as f(ppm) = 100 (ppm), 
for example. 

[0042] | If it is deltaF|<f, store CPU71 in RAM of the n-th built-in of frequency gap 
deltaF which was able to be found as frequency gap F [n] (step 209 (it 
accumulates in array F [n] and goes)). Subsequently, CPU71 clears to 0 the 
count (count of continuation) e which absolute value |deltaF| of frequency gap 
became continuously beyond default value f (ppm) (step 210), carries out 
stepping of the n (n+1->n, step 211), and integrates n frequency gap F [0] for 
which it has asked till then - F [n-1] by degree type sigma F=sigma F+delta F 
(step 212). If addition value sigmaF of frequency gap can be found, by degree 
type F=sigma F/n, the average value of n frequency gaps will be calculated (step 
213), and the subroutine B of the frequency set point decision shown in drawing 



12 will be performed (step 214). 

[0043] In Subroutine B, CPU71 is CHECK processing, is already calculated and 
calculates the frequency correction value FX by degree type FX=F-X using a 
certain ratio X (step 214a). Subsequently, CPU71 reads the current frequency 
setting value V set as the frequency setting register 57 (step 214b), by degree 
type V=V+FX, calculates the new frequency set point V (step 214c), and writes 
the new frequency set point V in the frequency setting register 57 (step 214d). 
Thereby, the DA translation of the new frequency setting value V is carried out, it 
is inputted into clock generator 21 e, and is oscillated on the frequency according 
to the set point. 

[0044] When Subroutine B was completed by the above, it is checked n=N -1 (N 
is 64) for CPU71 (step 215), and if it is n<N -1 , the processing after step 206 will 
be repeated. However, if it becomes n=N -1 and N (= 64) individual's frequency 
gap F [0] - F [63] can be found, since it ends, pretreatment will be set to n= 0 
(step 216), and CPU71 will perform original frequency synchronous processing 
of Phase B henceforth. On the other hand, in step 208, if it is beyond the default 
value f (ppm) to which absolute value |deltaF| of frequency gap is set beforehand 
(|deltaF|>=f), CPU71 will not memorize the frequency gap for which it asked by 



Subroutine A (abandonment), but will carry out stepping of the count e of 
continuation (e+1->e, step 221). Subsequently, it confirms whether to be e>E -1 
(for E to be 10 by the count of a convention) (step 222), and if it is e<=E -1, the 
processing after step 206 will be repeated. However, if it is e>E -1, return 
pretreatment will be performed to step 201 from the beginning as that from which 
the situation of a network changed. Above, although pretreatment was 
performed in quest of the average of the saved perimeter wave number gap, it 
can be the following until frequency gap of N (= 64) individual can be found. That 
is, the number m (for example, 8) below N (= 64) is set up, and in quest of the 
newest average of m pieces, pretreatment is performed until frequency gap of N 
individual can be found. 

[0045] (e-3) Original processing in frequency synchronous processing 
(RUNNING processing) (phase B) 

Drawing 13 is an original processing flow (phase B) after pretreatment in 
frequency synchronous processing (RUNNING processing), and is explained 
with reference to the hardware of drawing 3 , and the timing diagram of drawing 
4 . CPU71 supervises the next PCR arrival after pretreatment of Phase A based 
on interruption IRQ (step 301). The control section 54 of operation stores the 



counted value of the internal counter 52 in a register 53 while it generates a 
Latch signal and Latch2 signal and stores an PCR value in the criteria PCR 
storing section 51, if the following notice signal of the completion of PCR arrival 
is received. The internal counter 52 continues the count of a system clock 
henceforth. Moreover, the criteria PCR value A stored in the criteria PCR storing 
section 51 and a register 53 and counted value C are written in the software 
interface registers 55 and 56 so that reading may become possible by CPU71. 
After an appropriate time, the control section 54 of operation sets interruption 
flag Pcr-IRQ to the built-in interrupt register 59. If interruption flag Pcr-IRQ is set, 
CPU71 will recognize this and will perform the subroutine A of the frequency gap 
calculation shown in drawing 1 1 (step 302). 

[0046] If frequency gap deltaF (ppm) in PCR arrival spacing of this time and last 
time can be found by Subroutine A, CPU71 will be checked beyond in the default 
value f (ppm) to which absolute value |deltaF| of this frequency gap is set 
beforehand (step 303). As default value, it is referred to as f(ppm) = 100 (ppm), 
for example. | If it is deltaF|<f, store CPU71 in RAM of the n-th built-in of 
frequency gap deltaF which was able to be found as frequency gap F [n] (step 
304 (F [n] of use is overwritten in Phase A)). Subsequently, CPU71 clears to 0 



the count (count of continuation) e which absolute value |deltaF| of frequency 
gap became continuously beyond default value f (ppm) (step 305). n -- stepping 
-- carrying out (n+1->n, step 306) -- degree type sigmaF=F[0]+F[1] F[ +] [2]+ ... 
addition value sigmaF of frequency gap of the newest N (= 64) individual is 
calculated by +F [N-1] (step 307). If addition value sigmaF of frequency gap of 
the newest N (= 64) individual can be found, by degree type F=sigma F/N, the 
average value of frequency gap of N individual will be calculated (step 308), and 
the subroutine B of the frequency set point decision shown in drawing 12 will be 
performed (step 309). That is, in Subroutine B, CPU71 is CHECK processing, is 
already calculated and calculates the frequency correction value FX by degree 
type FX=F-X using a certain ratio X (step 214a). 

[0047] Subsequently, CPU71 reads the current frequency setting value V set as 
the frequency setting register 57 (step 214b), by degree type V=V+FX, 
calculates the new frequency set point V (step 214c), and writes the new 
frequency set point V in the frequency setting register 57 (step 21 4d). Thereby, 
the DA translation of the new frequency setting value V is carried out, it is 
inputted into clock generator 21 e, and is oscillated on the frequency according to 
the set point. When Subroutine B was completed by the above, it is checked 



n= N -1 (N= 64) for CPU71 (step 310), and if it is n<=N -1, the processing after 
step 301 will be repeated. However, if it becomes n>N -1 (n= 64), after initializing 
as n= 0 (step 311), the processing after step 301 will be repeated. 
[0048] On the other hand, in step 303, if it is beyond the default value f (ppm) to 
which absolute value |deltaF| of frequency gap is set beforehand (|deltaF|>=f), 
CPU71 will not memorize the frequency gap for which it asked by Subroutine A 
(abandonment), but will carry out stepping of the count e of continuation (e+1->e, 
step 321). Subsequently, it confirms whether to be e>E -1 (for E to be 10 by the 
count of a convention) (step 322), and if it is e<=E -1 , the processing after step 
301 will be repeated. However, if it is e>E -1 (e=E), pretreatment (phase A) will 
be rerun as that from which the situation of a network changed (step 323). 
[0049] Above, although it is the case where N is fixed to constant value, 
according to a network, the value of N can also be changed suitably. That is, in 
the picture transmission system using the transport stream of an ISO/IEC MPEG 
2 system, generally a high-speed digital leased line is used, and the network 
jitter in this network is a minute amount (less than **30 ppm). However, the jitter 
of PCR attainment spacing which application on an ATM network is also 
considered and produces this picture transmission system in an ATM network in 
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the delay fluctuation CDV (Cell Delay Deviation) at the time of data transmission 
is very large compared with the case of a dedicated line (a maximum of about 
1ms). In this case, the correspondence to a network when there are many 
amounts of jitters like [ at the time of an ATM network ] is attained by making 
[ more ] quantity of N used for smoothing than the time of a dedicated line. For 
example, at a dedicated line, it is coped with by considering as N= 64 arrays and 
enlarging with N= 128 or 256 grades with an ATM network. 
[0050] Above, although the case of MPEG 2-TS was explained, this invention is 
applicable also to MPEG 2-PS (PS:Program Stream) which is another method of 
MPEG 2. In this case, by MPEG 2-PS, SCR (System Clock Reference) is used 
instead of PCR as time-of-day criteria information. (1) explained above The 
method of determining an PCR arrival time interval, and (2) The 
average-frequency gap correction method and (3) which make the average of 
frequency gap of N individual zero The method of determining a frequency 
setting value for having taken the property of a clock generator into 
consideration is combined separately or suitably, and can be performed. As 
mentioned above, although the example explained this invention, according to 
the main point of this invention indicated to the claim, various deformation is 



possible for this invention, and this invention does not eliminate these. 
[0051] 

[Effect of the Invention] Above, since arrival spacing time amount deltaT of 
criteria PCR counted value was computed by doing the division of number of 
system clocks deltaC generated in arrival spacing of criteria counted value on a 
system clock frequency according to this invention, even if it does not use a 
software timer, this arrival spacing time amount deltaT can be measured 
correctly, moreover, it mitigates and the thing of the load of CPU can be carried 
out. According to this invention, carry out counting of the system clock by the 
side of decode with a counter, read the counted value of this counter in the 
arrival time of day of criteria counted value, and it memorizes to a register. The 
difference delta C of the counted value memorized to the register at the time of 
this criteria counted value arrival, and the last counted value, Gap of the clock 
frequency by the side of an encoder and a decoder is computed using increment 
deltaP of this criteria counted value and the last criteria counted value, and said 
arrival spacing time amount deltaT of criteria counted value. Since the frequency 
setting value according to this frequency gap was set up, even if count initiation 
processing of frequency gap is overdue, counted value cannot change and 
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frequency gap can be calculated correctly. 

[0052] According to this invention, the frequency gaps of the newest N individual 
including this frequency gap are saved, the average of frequency gap of this N 
individual is computed, and since the system clock frequency was controlled so 
that this average-frequency gap served as zero, right frequency gap can be 
calculated by the ability to mitigate [ even if it changes the arrival time interval of 
criteria counted value by a network jitter etc., can graduate to 1/N, and ] the 
effect by the jitter. That is, according to this invention, the momentary frequency 
gap computed under the effect of the network jitter produced at the time of 
transmission via a network can be graduated, and the effect can be mitigated. 
According to this invention, pretreatment which asks for frequency gap of N 
individual is performed, and after an appropriate time, since it was made to 
perform frequency synchronous processing using frequency gap of the newest N 
individual, in quest of frequency gap, it can amend correctly. 
[0053] Since this frequency gap is discarded and it was made not to save when 
the obtained frequency gap was larger than default value according to this 
invention, the effect by the transient big jitter can be disregarded and it can ask 
for right frequency gap. When that frequency gap becomes larger than default 
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value continues according to this invention, in order to suppose that frequency 
gap of saved N individual does not fit the condition of the present network and to 
pretreat again, frequency gap of N individual which was adapted for the 
condition of the present network can be held, and a right frequency 
synchronousr control can be performed. According to this invention, when it 
originates in a line failure etc. and arrival of criteria counted value breaks off, by 
resuming pretreatment, frequency gap of N individual which was adapted for the 
condition of the present network can be held, and a right frequency 
synchronousr control can be performed. 

[0054] The number of system clocks which according to this invention is 
generated between predetermined time T from a clock generator when the 
minimum value is set as a frequency setting register, It asks for the number of 
system clocks generated between predetermined time T from a clock generator 
when maximum is set as a frequency setting register. The value which did the 
division of the difference of the number of both clocks on said time amount T and 
a system clock frequency is made into the actual maximum variable frequency of 
a clock generator, this ~ the ratio of the actual maximum variable frequency and 
the maximum variable frequency set up beforehand - X - asking saving - 



frequency gap -- this - a ratio, since the multiplication of the X is carried out and 
it was made to set it as a register in quest of the frequency set point Even if it is 
the case where the frequency adjustable range properties of a clock generator 
differ for every product The frequency synchronization nature of the system 
clock [ can carry out things and ] by the side of an encoder and a decoder by this 
controlled so that the right frequency set point according to frequency gap is set 
as a register in consideration of this property and frequency gap serves as zero 
can be improved. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an MPEG 2-TS picture transmission structure-of-a-system Fig. 
[Drawing 2] It is the transport packet explanatory view of MPEG 2-TS. 
[Drawing 3] It is the block diagram of the decoder side clock frequency 
synchronous circuit of this invention. 

[Drawing 4] It is a timing diagram at the time of frequency synchronization control. 
[Drawing 5] It is a timing diagram at the time of property investigation of a clock 
generator. 

[Drawing 6] It is the block diagram of a software interface register. 

[Drawing 7] It is the graph showing the relation between correction value and a 

frequency adjusted value (ppm). 

[Drawing 8] It is the processing explanatory view of the whole CPU. 

[Drawing 9] It is the processing flow (CHECK processing) of CPU in frequency 



variable-characteristics investigation control. 

[Drawing 10] It is a frequency gap smoothing pretreatment flow (phase A). 
[Drawing 11] It is the subroutine A of frequency gap calculation processing. 
[Drawing 12] It is the subroutine B of frequency set point decision processing. 
[Drawing 13] It is a clock frequency synchronous processing flow (phase B). 
[Drawing 14] It is the timing relationship Fig. of an PCR value and various signals. 
[Drawing 15] It is the block diagram of the conventional decoder side clock 
frequency synchronous circuit. 

[Drawing 16] It is the processing explanatory view of CPU. 

[Drawing 17] It is a frequency deviation explanatory view by the conventional 

approach. 

[Description of Notations] 
21 e Clock generator 

51 .. PCR storing section 

52 .. Internal counter 

53 .. Register 

54 .. Control section of operation 
57 .. Frequency setting register 



71 .. CPU 



